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Thia Rquipmeni generfft-es and us*a radia li^qu^cy energy and if nat 
mfi(all&d_ and used pr-oparly, ihfli is^ in strict -KGordanGa with the mjng- 
facWtr's m^lnjclioms. may cau&a iniarltrenca to taiflwisksn rac&p- 

tkjn. It ha& type ^rO found to wmply witfn the limiia lof a Class B 
cofnpijfeftg -dawfcc in KcocdaoM wpth tha apeci^ieations in Subf^art J of Pari 
15 (if FCC Rules, ^ft^hich are dast^iiod to pfovkio»eaEOfiLabtepmlactio ao^$t 
aucf^ mi^aroricfl in a resid^intiaT instalHaiioo Hawevar, thar® is no-guaraf^ee 
That intederance ^ill iwt occur in s particular inErallation. If thrs aquiFWwani 
does caus^ irunrl^f^nce tc radio or lala^ywian raceptiart, which can be deter¬ 
mined by luming the equipment ofl and icm, the user is entouragad to try to 
correct lha in1arl0f*nci by one or more of iha follcwrt^ measms- 


— r-eoriant ihe receiving j^ntenna 

— ffl*™te lha computer with reaped to the roceiver 

— nwrt Ihe computer away from the receiver 

— plug the corriF^ef into a dilfarenL cvtl^i $o ihet G^mpuler and receivaf 
are on difiereni hr^brh circuits. 


If n^cessery. the ueer should consult iha ^Ji^lor or an e^periencad redic-'’ 
television technician Icr ^iddirionel w^goeElionrs. The usar may |ho fql- 
Icwmg booklet preparad ty the Faderal Ccaimunio^tions Cornmis.'sion helpfiri: 
“How loldEflfrfy andflasoiwoRwJio-TVinterfaianGePnohlema". Thi&bqdkJ^-t 
is av^ilalt^ from the US Goivarnmani Printing Olfi^a. Washinoton DC 
2040Z. Stock No ■M4-&M- D0345-4 


WAHNING This equipment has been* cerlrflad lo comply with ihe limit* for a 
Class B Mmputing davica, pursuant lo Subpari J of Part 15 ol FCC Rule?- 
Only peripherals icompuler inpufouIpKit device, cerminsfe. pfinters, etc.) 
certified to cempiv wilh Ibe Clew i tnwta may te attached lo this computer. 
OptenaliOn ^th non-certified pariphetfals is hk^ly fd res^itt in interfareniiae- tc 
racko and TV racepfron. 


ThiB edition rfivi^vd arid produced by 
The Communicathona Comp^^y, 
North Attleborougih. MA. 

This manual wm tvpesal electronically 
by WordPower, Burlingtch. MA, on 3 
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This- Tirne^/Sincl^ir CtirYipLiljer warrantBd t-D the own^jr 
fcr a pvk>d o-f 90 cl^v^ original purchase defecta in 

manu^flclure. Thi& limited wn^nty i$ gig^n fry Timex Computer Corporation 
— noi by ihrdtfllflr lyom wfrom it purchated 

What Time^t Will Do: It a defect im manufacture of ihc Ct^n^puler la 
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Corporation Ml. at ii&opiio^. i-epair or replace the defective unit 

Whai You Muat Co; V-^u mu$i i^lurn the Cofnputer., indicating chile ol 
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7000 Murray Street 
littlonock. AR 72203 

To protect against in-^tranyii loss, we recommerid you inEure 
yoar CpnipLiler 

Limitalione: 

THE ABOVE REMEDY IS SKCLUSIVE:. TIMEX COMPUTER CORPORATION 
LMTS THE CHlRArLONi OF ANY WARRANTY IMPLIED &Y STATE LAW. 
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DAMAGE This warranty grvCi you ET>KiflG legal rights, arid ytM rriay also 
have ciher nghts- wtMcb vary fnoiii siacc ifr ificate- Some elates do not ellov^ 
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lion ol incidenlal nr consequential dantSApee, so tlw efrov-e limiletiens 
Qxclasiuns m^y nol apply to you. 

Thffs w^rsfity is vc»d H (h^ Compuier frae been tampefed v^ilh or ilUtrctLiwlor 
if deftet IS related tD servicing not-perfortn^d fry us 


















Introduction 

Getting Started 

W«lcom« Ui tha w^rld of computing. Before you plug in your n@w TifTHKi' 
Sinclair 1W®.. pie^sc lake a niomcnT lo Ihrn^ abool this *KCiiirtg naw lidv*n- 
hn Wa wfrti to ^Buffryou that; 

1 Voo ^ «rtfOy tomputing. 

2 Vou wrfl Pinijit luell $9 enjoyabla. 

3^. You shE^i^n't be eifbd of Uwcomputaf. You ora smartsrthBrfi il is. Soia 
vour porokeel, for that mattv 

4. You will make miatakoB aa you-iaam TFie comptiTer will not Iflugh oi you. 

5-. Vour mialakfliS wH nol do any harm lathe aompoier. Yonocrt-E br^tkit by 
poshing ih4-‘‘'wrong''' button. 
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€. Vou To t-ake -b i^nt ^tep into ih« 4vtL^4 Ewyom te 

us^ computm Pfi artiv PW -it their daih- liMfls.. and y^iu will hi^nq: ^ h&acl 

You doiwc na^J co know how to pfogfam to uh tlwT/S 1^0, 

^^^y mora than vcu naad to know how to do-a tunaup to dnva a cjr. You may 
to l&BP*fli to prOgrEwn — it is not ■di^flculc and C^n be V^ry ^rjoyjbta — btJl 
you can uae the comFXjter lor tho wt oF your lifa wilhout having to 
programning. 

A computor fa a tMl. Iik^ « hM¥wiiflr or saw — or p^rhapa like « food 
procaaacir. Hammer* snd saws genarally do only on* thing weP. A food 
pi'0C4$s0r can peirfcnn drfiarani of^^tion*. Brvd no«i>ally yuu can '‘program"' 
it by ajmph (Xjahing th^ proper buttons. A computer ie \^i m-fcnnatiofi tool 
and i$ Eh« inosi yersatiletDd -niar rf>vanled- B^cauae it can do many it 

rwds a seqiupanca oF instructions to perform any p^rtfc^dor task. Theaa 
mfilructtons are progf&M^. 

There are many available programa for your everyday li$p with your Timet' 
Bff^l^ir 1000 You can uaa them fpr learning and For honw or bu£in 4$4 
managerri^t Oih^ b^linee-sheet calsviatwna, record-keeping, accounting/ 
bookk^ping taKOE, personarf or buMaa* ■w^nict-fa?. eto.S>. You cen maintain 
altiietiC etatjslica, reeipi*. adcfrffsa or Chrwtmea-card hata, prepare rep(^E, 
leai-n and usennathemetioa, playgame^. ai>d do many other thir>gs. 

Orvfli nf ihe most imppr+ant uses of tha TimeK'Sinclair cprnpviter is as an 
eduo^Eion^l tool Right odn^i your children ^rg begnunig to iiae compulere ia 
school. They ere learning ?bcut oompulars^ and they are using computers to 
help them Isam other subjecta. Vcur w$ 1000 un ^pyoi^ children le^m 
home, whether (heir schools have c(mpiitBfa or net. M^ny educational 
program* 4re evailabfUp for both tuicnfl b^p and artvancad learn aq. Vcucvn 
find bH £■( tfwae programs it the earns etore where yOu bought your TmmBvJ 
Slnclek 1 &P0 W.any more pregrama ire tHping cteveloped right now for (he 
T/S 1000, because it is Iheivpiid'e best-eeKing computer. In nearfiiture, 
your pait<3T^&f ccmpulB<f will be able to diaP and your teteph^ns, 

monirof your burglar alerm, control appSancaa, water ydur lawn and perform 
maAV duties for you. Keep in touch with ycn^ daalerl 

About Tfiii (juide 

This bo^k is in se^ral sectmna, aa you cjn fi^m Ihe Table of Ccnten($. 
The first section tells you hpw to p&ug in and set upyowf Teiwii'Siiiclair 1000. 
and use programs fi-om books and tape ces^ettea. The- second pert i^ iA 
elementary introductjon lo ^ogremming. ao that you cjn. if you wisiv leam 
the basics and better understand how the ccnipirt-Bi' does its work. Litir 
sactionB get into moro advance pnjgremmingand provide r4fcr®iM:e mataflal 
fore^iperE^ 

Some of Ihe later mapt-er* msy be especially valuable (pypu if you want to 
pj-ogram Ictf perticulpr uses: 

Chipier 21. "The T.>'S It&SW for Those Who Underatiif^ HASC." is an 
intfoducllon ip the Specifics of Sindair BASIC ^ by the T/3 100p0. end 

if e good starting place for asfjftcnjrw^cd programmefs — but it 4 ilso e «;|DDd 
review for heginnere when they have reached ihai p^¥t in the book. 
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II if^ Iry h^and at writing garner with movir>^ graphical ar 

mskm artistic, designs on tha Bcrwn. you'll i^*P( I* ^ Qh^^!4w 13. "'ill* 
Criiaractar Sat/' 14, '“Graplwa."' and tS, ■‘‘Tima and Motion." EMf^anstuflliv. 
you'TI win wintChapler i5. "'Using M*t^in* Codfl." 

Fof tha mathamatfcally or loiantifically inclined, Chapters 11, "Mattunni- 
lios with tha T^S and 1 &. 'TunctiOn*"' will be of rtio*t irttMJt. «rtd il 

ycu plan 1o mampijlala tixl matifialp you shoirid see Chapter 12,. "'Ad^^ancad 
Priming Technituras." 10_ - Strings." rmi 19. "'Substring^"* «* well at p#r- 
hofw 17, "Arraya."' 

Have hjiiis you get lotnow y-ourTime^iVSinclarr 1cOrTipularl 

















Chapter 1 

How to Sot Up Your T/S 100C 


We'rt prijvidfld warythirlg yflg na&d to atfirt VDurl/S It^M-COmpu- 
Iflr irnm&difltel^, wilh vwjr own tafeyision set and an otdinarv audio casMltp 
raoofcfflr 

Here are the eartip^jnenfe-Df yoirf jiersonal campuler system; 

1 Your jpf You tan ua* $ rolor ora bfack-pnd-wvhito sel but i>f 

■DDurae. Ihrs THnex/Stinsclalf Ifl&Bi will display in blw;ic and whita only 

2 A Mnjfer smtch whic^ afiabie& you to Sywitch between your TV 
aniflnna and Ihe compuiBr 

3. A c*fr/e, aboul tour feet loiig, to tte compuler to your TV. 

ilj XI*,‘'^**’* thr« jack Bochflta on one skle. mariied 

9V DC \rl EAR and MIC, a Par^ socket fiMrttad TV. and, on (he back ^ opwi 
9pdC4 in wlwh yftf tan see an Kipa of thatvcuit board InsAd^ 
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5. The pdwflf It Ie a tranaforiftigr that plugs into anr atandsn^ vv?|| 

mo y<MBl wim a ih^t plugs mto m* &V DC IN 

Bockat. (You ^ill t>trglad to haar that you tsn touch l*i# plug attha compuiBr 
wiihpyrt flatting any shack «l »ll. and can plug it Into Ilia wrong sockflt in 
tha Ti'S IMfl without doing aify cfamaga l' Thi compular h^s no pn/eff 
Switch; vw*tym iron by aimpiv piuiggingit in mm tha pc^w supply 

G. A ca&Aa. about a fogl Icrfhg, vyith 3.5 mm plugs «4 q^h und. to 

MflnecttIwT/S 1 &60-to your tape caasattai'-tco^dfli- 

7 Your cisjefj^ YrHj'll naad orw thjt will kcb pt the 3 5 mm plugs 

^ its asrphone and micfopnona #f you tuva a srd it 

doesn"! fit the ptugs, try Peking the feica#daf ^ chq ceblee lo your loc^ 
elactrcMiics jhpp You wHI probably bt eble to get vary reexpansavq adaptors 
rettw than tuymjg analte casseTle neconaefj S^trai^ely ^o^h, any inax- 
pensly# batt^-powered recorder wrfi u$uelly wo^ bast with tha TVS 1 iSM 
end, m fact eKpensive ahd powerful alarao equ^pn^t may damage tha 
comfxitff. I 4 ij helpful — but not aas^ti^l — if yow caasette recorder h^ a 
coLrnfa/ By fnaea^r^ hpw much tape hias gone- by thn r#gDncing,?'p^aying 
machanism, ih^ numbers in the counler ws'idow can help you find ptogr^m^ 
t)ri.ycjur MSEalriaB 

Now It^iyOu all Ihe parts assatm^lpd. ywj can put Ihe systam togeih^ 
or 111 you ana going to Iry programming on your own, you can do 
without Ihe recorder and sk^ to Chaprer 3 after settmg up; if you e 
recorder and want to us* sonw pre-^ecoided softwa#*, sev^s pri tape same 
cf your Qwii pro^^l^mming^ Vou"li want to ftrn Chapter E.J 

first, drsconnect the VHF TV an4anne wires from your television sat (ypv 
can regtfft the UHF wires alone). CPrttwjl the wires from Ihe irensfer switch 
bcx to tha pn your TV instead, and ihen connect the antenna wire^ 

to Ih# screwE marked TV on ihe transfer Bwitch boK. Plug the four foot 
coflnectflg ceblft intfl the socket on tha transfer ewitcb bo^ and into TV 
iOCkftt on The T>'31 MO. 


MOTE: If ypfij hev9 cable TV, or a 7&-ohm antenna lead fa round 
wirs endir>g in a acraw temicrhal), y™ will need to pick up e Small 
device loi convert this lo tha standard, flet two-wire antenna lead 
That connects to tha transfer swiloh bojL Thftf* are several var- 
siona of this damce. wNch may be callad e "fJHFVVHF matching 
MnsfonTrer,'" coiwerter," ""cabla adsplpr'' or 

■"VCR adaptor.'''' Someone at your loceJ ^et^ronkss store wffl be 
^blq IP help you; the co^l will b« from Ihrea to tet^ dollars You 
fTwy have to cpftts^t ypur cable corngsiny if thflir w*o goea mto 
yquf of Bcrewingon iplhetemimal ootha back. 
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LAbd Wan 
VHf Tv nnir^firt 


vrif 

lErminols- 


SECond, pJug thna powcir s/iipply n^CQ cha wall and inljo the 9V DC IN !S4 >{AqI 

on c^nipuiar. 

Third, turn on T V &at iE ii^ <hann«l 2 Qr ^iihannal 3, whichaver one is nal 
b4n^ u^ 4 d for txoadf^ating ffi voiir area. Mekeauns Ihe s'l^ilrh ^ i^b4ii4n> 
oi your T/5 100D is set Ehv Tum lha aound Bill the wa^ 

■rJown. 


TV pD^4r iMd 


raww Supply un 




At pnwiiar ^Dii-PUiiqE 









































chapter 1 


You should hftva a piolune hka Ihia on ^our-aorBen: 



Ifm □ b il^ Iq^^t left-hand corrar of the ecmn ia CBrfed tho curaw, and 
means Ifie T-'S IMS is rMdy farflclion 
Fourth, connect your recorder to- the computer with Ihe twin, leads. 
AhhcHiflh we've provic^ Two, if mfry be beti I& um them one el e li™ I'rou 
can experiment^ connect the eerphom socket on tne recorder to the 
sockel on the compuTsr in Order to e Fw^rrm from t^ie into the TvS 
t 0M, ard the microphone socket of the recorder to the compuler's MIC 
socket to aav^pfogripmT you'vo pul into orwrilten. 


MOTE: The picture on yoer TV screen should be clear; if you »ie 
getfiyg iniaMefenca, ti^ the rnllowing atap&inordar 

1. Adju$1 Ih 4 tuning cnnlrol on Ihe aei, then try Ihe brlghtneaa, 
contrast, and horizontal hold (horizoivtal m usually on the beck of 
fhOMtl 

2. Move tha comFwtar away from the TV set; or, if possiWe. place 
ifiOwtr th^n tho $41- 

3. Plug the computer irrtc a rfifferenT circuit from (he tfil*vi*ion 
4 tt, usualy outletfi on opposrte ^als are on diffarant branch 
circuits. 

4. You may wlah to try a Icngar Ishieldedl cabh t>etween the 
switch box and the computer io moYe (he T^S iiill fftrth*r 
away from Ihe TV. 

5 Conault an experienced redift''TV repeirrrien, y&yr Ht m^y neod 
$c^uaiing. 

Nowyotj're ready to useyouf TirrpeXi'Bfrwiair IflCOI 


















Chapter 2 

Using Ready-to-Run Programs 


A-b of nowr irhtre Art ofi^ny prtigroms available for the Tinwjc/Srtclfiir 

pfogram^ ve fun and pra^r^= which »r-B uEeful ll la 

aborting 1o Bee how lTl^^rtv Rbpw onec appear aaDh month You will ImiJ th^t 
pcOgrams wrinen fortba Sinclair ZXSl, the p^e^^B^:^??l 5 □^oF thfl T-'S 1M0. vwll 
run on vour Gomputer 

&Cim$ proflFBms — the longcf oneg — may require che T.-S 1016 1 &K PI AM 
Paok. whiDh can tie altschtid ihe back of tha computer to nwreafifi the 
compul^r";^ Hpacitv; thc amcKjnl of -rAfprirtfliioii it can hold The 

16K R AM Pack iaavailaiblewhigre yOu pcirchasad voiK cor^putar. 

Sonwtiivw^5 you will lead a program into the comfauter from atapecaseotte 
Vwj can Ihen uae the pro^atfu-, erid even ne-use it as often as you litLa. Ae lohg 
ag the ccmpuier nemarinE on, ^ will retain that pro^^^i Wlw you are dom 
ard lum off the corvgiuter. i1 will disappoar from tha T-'E lOM'a eib^mel 
memory but. of covteb. you will still have it on to a^Md use agiain. 
This If how you wifl uBuelly uBe gemes. Foret^arr^le 

Someljrtiiis you wilt type in b program from a book in order to UEe it, and 
then will want to save rt on a iApe tewctcc Then, the nart tme you w^nl co 
uge i1. yOu wCffi'i have to type itm, but simply loed i1 from caBsette. 
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And scHTisCimeE thsna will b€ pro^r^mg you wM fram a iape, add data 
iQ, and than aofwa tha pfr^i-aiTi with tha add^ data dn an<)thvr pmt of thg- 
tBpo^ separata fncrnthe Driainal program. 

Let's IqoIl ai how aaqh of these is ctene 

Loading a p^ofram firom Ijpa 

Every pro^am should have- $ n^ma, and any cessana that hg$. tt^pn 
ona proqrBm on it should provide yuu wrth an index liatkig the nanwa of ell the 
pro^ams on the tape. Oftan this inda^ will mpirfc Eha Ipi^^ton or aarh 
progFBtii’ with g t^pa OTuniar nyrribar. If you set the couFitor to ■SKJfl. than rufi 
the tape fo4werd te tha number ef a program you wmt 4o usa, you should bo 
Dt that program's ^pproacimsta locatioh ICeutPon: since casaette lecorder 
countera are oauelly not eucl, it is a good idea to slop o itw numb^f^ short 
of tha indent figure — at P33 if Ihfl index cbNe for 037, for in&tance.f 

With el the componanta ol your sysiem oonnattad ond tumod M 
diwussad in^ Chaplar 1, maka sure ttxatyour tapa is rewound to the beginning, 
and Ihet the □ cursor is on youf TV screen. 

Cdnn*o+ the FAR socket on the computaT to the '"earphone" or '"head¬ 
phones'" eookelon fhe tape recorder to aboullbree-quartarsoi the maximum 
vOlumg ff it hM tons coatrols, gdMf Cham chal traHa ^ high and base is- 
law. 

Thp^ typ^ 

LOAD 

whteh is wlvat you >jet when you press Ihe J while ihe □ Ourvcr \% 
showing [Whana^v |ha D cursor is on the screen, prasiirig any kov w^lgiw 
you the fceymird command printed abov« ihal on tha kayboard.p Motio^h 
Ihot h^-S prmC4d 

LOAD 

on1hostf«n. 

You'l notice also that the cursor has changed Ip □ This means that Ih^- 
compular now will inlerprat sny kay yiMi pnass as the ^ffsr- or mom (larga) 
eyrnbol cft eny key. fif you pressed Ihe J key again, far Instance, ypu'd gal # 

If you wont one o-f the syrnbola pnnted in ^don a you hnid down Uu- 
SHIFT key Inohce that SHIFT i$ in rod, tool* and pi^s the key you w^nt That 
iswhal we-vvill do; 

You want lo inslfuct tha eomputor lo load fh# prograrn yow wish fp use. so 
you must put Ifu! neme in quotea. Suppose you want to rxm e program for a 
game, called STAR ZAP. 

Hold down tht SHIFT kay and prao* the P kaVr and you'll gel quolalion 
marks. Than, without SHIFT, lypa In tho himo of tha pf^OQiram, mphing swe* 
you hava it #Kactlv right inctinding spacea Then type SHIFT P ags^ for 
duotetion marks. Vc^ screen will looklikn 41^; 

LOAD’"STAR ZAP" L,0/}[5* "', 

^ f i.'ffrffidiy. 
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Ilf you mske a mistake, you atert o^ar bv pres-sing NEW. and than 
ENTEft. Of by- brially unpflugyin^ the cenripuier. hi Chisipter ^iil ?how 
you hcrwi toflas»W"^ke corr&ctiDns-wilhoirt &lartmg Dve^.l 
Now a lartthe-ca aaetle tafotdet Ion PLAYj. ^nd thtrt type 


EMTEF 

^ill a«a patt^na ai black anct white aifipes oii ypv TV — Ihin. 

squiggly ones- ^ila ihe ccmpuler Ie seaf-ebirvg far the program \m\b speci¬ 
fied. and thicl alraight ones ^hile ihe program la beii>g loaded im^ f he T.''$ 
TWhBn it is rsady. Ihfl blsck end white stripe&y^stop, and in The lower 
left-hand comer oi the screen be the '"repon' ^/'Q ..! fThia means that the 
compute hps ^ucOTsfMlly completed tSfl: loading asEig^ment) Ypu cajuther^ 
turn the lape recorde r off. ' " ’ ^ 

II tfi*^ i^nfirc tupo'plSys — or so much of ft that you suspect that yow 
prfogram has not loaded pfoperly — and you don'l yet the ^/iZi report, presa 
ihfr HHEAK key Spryieihir>g has gcTO wrong arid bears a Sttle inyesHgatioP 
IA sTiorl program ahouU not take more thati fifteen aecor>dat-o load^ once the 
tWSvyhftrt ai^rt) 

For nstance,. it is possibta that the lape was not poaitioned properly Lre- 
member wrhen we told ypu tho^ oounl^rs hver^ ncjt ^Iwii^ys eiact^l The 
computer might not have found the beginning of the program you deaHred. 
iThia la iriAcai^d if the Ihin, sguiggly liri^^s n^yyir ^;hflr1g(^d to thikJc, sirai^irt 
ome.l Double- check the program localion, bach up 1h« lape to a point a bit 
earlier Ihen t-^fgri, $iid Iry^gi^in. 

The ne^t most likety iE that the volume level is tcc high or too low 

II n«ds cp Iw li^^ loud ^iciugh fqr Ibfr computer tp pick up Chi^ program, 
lb) not BO loud that the program ts distorted [thra is actually fairly rarely and 
Icfguiei enpugh rprth^ ±ileni p^rl Lp be recognized es sileni iy^ |h« compuier 
The beEl adiustment is lo tom the volume up as loud as it will go without 
causing ailerit pn ihe lape to b$ nE>tty, yqg can ^h^ok -rhi; hy discon¬ 

necting the plug in the rec-order^E earphone sockel and Irstenir^ lo the tape cfv 
Ihe speaker IP iM- ail^r^e ia very noisy, ^h&r you sliH have the volume sift 
too high or you may have other problems: 

Some i&pe rOcOrdOrs tart lOffm 0 l^edlheck loop with the T/S 10-00 IThis 
fneana that output from the recorder getsmij«ad up with input to Ibe recorder, 
resulting if 1 di^lcvtion of Ihe Sign^J Thii& is I^hy nfhcommqncled COr^rtfliCling 
onty one lead el a tir™; if you'vo record&d something with tiolh EAR and MIC 
ccnceclicns made., you may not be ^Ic tu lE>pd it 

Some tape recorders can lecord a &ft cycle A.C bum. This cao be svoidedi 
by operstrfftg them cn ba11^$. 

Some tape r«afdanE — especially old, worn ones — are intfinaically noisy, 
and produce a lot of extr$nKu$ npi$4 qn ituHr tapqs- You m^y h^ve td ^vast 
in another recorder. 

You may have lo wiggle the iii the ^rphqne socket; on ^^nre ro- 
corde«^ contact is lost if Ihe plug is pushed in too far. If you puri ii out irusl a 
bt, you may feel it selU^ inloa more secure pt^icipn 

ll is possible loloada progrem withoul using its na^H. If you type 


LOAD “■ 
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ttwi Et^rt ^-Dur c-KOfdw and prasB ENTER, tha T/S will l&ad tha liral 

fiOflnim it Wrftft to. Y^iu Chi* iruHh^jd if y^y'v* forggrren |h* nmm 

of a program. You cw wv^n load and %rSB a mimbec cif prc^ramis cm a tapa, 
OAfr ihir ArfcOther. (Wh^l V+<3|3- ++>* rscof^^pr ygu h^SVa finished 

loading ana program, tl>B tape will bain poairtkin lo toad lha nasit.f 
Whm y ou h»v< igcMj sfglly loadfld a pi-ogrgm Iverifiod by ttw&/0 rapoftb 
ycHj ciiTnsaiit by praSilng' -” ^ -— ' 

nUNwd ENTER 


andLtti^n fOilowiiig tha instmcliona lha program ilaelf givaa you on tha 

Snd ihy p?iiia3"i7T?trprttpr^—----- 

IVou oan look at the program by typing 

LIST and ENTER 

and t/r^rrRUN iL \t youika.} 

Typing a printad program and saving lion taps 

Many ahortar programs ara BMailabla in booka and magpiirv^. You uae 
by simply typing \tt Typfl iham SMaclly as they appear in tha 
publiDatlon, making stira yaur spailBf^gs are oorrai^t, and ^1 p€^4b£i4ton ^ 

» wflil 

You can chaok your liam^ by eomp^ing what you Hiava pa th* with 

thft prinisd version Sea Cheplsr 3 for how lo easily mako corracttons. 

Whan yoo'va fimahad typng tha program in, you axscuttit by pr*¥*ing 

RUN and ENTER 

as aboye. you'yo finished yiing rt » e^her you teach tha 4ndL or ymi 

interrgpi (hp program by pwsing tbe- key mari(ed iHEAK — you can gal the 
lialing back on tha acraeo by praasmg 

ENTER 

again. (You don'^t to lypa LIST uii Sinclair BASIC.^ Then, pfivr verifying 
Db^ using it) (hal the program works and that yau've- typed it in correclly, you 
can aava it for futufe-usa pn tepo fYou don't hevi$ to try i| outfir*t. of oour*e, 
but then you might be going to tfw trouble of aaving a program that won't 
run.f 

Saving a program on tapa 

As we aari eai-harr every program sheuld hflvi ^ name The T/5 m 
fast, won't save a program on tapewithout a name. VotJ can make upa naroa 
for a progrun you invent, the nem* gf # prcjgnjm you have lyped in es 
above, erevon changa that name to aomelhmg you lika letter. V^alaver you 
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call pragfam when you esve it wii be ^he name you have to BEk for lo load 
rt later. 


MOTE: It iv e pond idea lo pul lha of a prai^aifi inlo the 

listing uf program, sq -you can ihti you h$ve tha 

righi PBia. The easiest ^ay ie !□■ a REM line at the 

REM — !hejlreyw£3^rtf ovar tlw E key — maflins Qi T^svu^tdtjr. 

Any linf in n prograrn |KaT Ftarts v^ith REM i® rwl USfld bv the 

carnputefp bui ia alM^MMn on Ihe acraan to peopla to halfp them 

tiitprpgnartl. 

The TimaK'SInclair 1 aulotfnaUcally puts iha Ipwiiiit-nujvi^ 
lir»4 Of O prpgrflii^ f irrt. and arrong^f a|| tfu lines in nswrorical 
order. You can put a mw lirsi hru- a HEM si^iaman-t — in $ 
program. ift#r -yOu hav# loaded it by typing 

5 HEM "STAR ZAP" EMTER 

u^ing ^ lin^- number lower then the lowest in the listing Cvau''d ueb 
5 it for inatBnca, the fkat Imc of tha program atarted with tha 
nurtihftr Ifl) end. Ol ctHusi. the actual name of ycur program. 


Conrwt Ifw MIC sooket of tha computer to tha microphona sookel pf tha 
laODfdar. Potilign tha lip« in c pert that is blanic, or e part that you am 
prepared to overwrite. Type: 

SAVE "STARZAP'^ 

Start the ^ape recorder, on RECORD,, than pneas 

ENTER 

Watch tha TV scraen. You'll see tha pattern ai black and whila kwi, $nd 
evantu^lly tha p^Eiern will end end ih4-semen will show Q>'0 

As s ctwk on whether the recorder has recaivod Che program correolly, 
you can liatan to il over 1h^ epe&^er. Rewind the tape to whenp you aterted 
end play it back. You ahoiild hear, m order 

1 A seft. hwHiyng buzz. This ia tf>e signal belore you prasaed EMTEH 

2 Rve seconds of silence. 

3 A vefy hiarsh, high-pitched buzz, which is the prc^TBin ilaalf. This will ga 
on longer fora longei' prpgy^ 

4- Tha soft, humaang buzz again. 
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NOTE: A l&chnique that make it eastw 10 fAd proflrjm^ 
fMorel i$ *pflak ihfl nana of the pfogfafti dnio the tape thraegh 
the fiiKfophona before cAnnecting (ha compular lo the recui^ir 
Than you sciprch fcjr (he aoufid of innouncernaet to find 
ttwixcHgram. 


Vqu can check on yoyrsurata e( saving i program by iofcwfng the LOAD 
in^trucfioiia above. 

Savimg programf with ^our own del# enierad 

Some progremc are meant (o# you ip antar youf own data into — saving 
lists, figures, etc. These pm aas^ used hy lollowing ihe precediflea 
wfl“ vt just ctecuEsad 

1. LOAD (he program srs we"ve described. 

2. HILFN Ihfl- program, antenng your own detp as i( is called for. 

3. SAVE fho program wwth (fate in IL using a npw name lo diatmguish at Inpm 
(he original prcgram. tf, lotf e^pinpieL vou Iced a progr^ calwf "Calculator^" 
arwt then H in yocff persoftal financial records, you mm^ want to eave the 
Mfcad-in version ur^der ihe npme "Finances." 

Ab vau can see, ttiere ^re many ways to use yqur Tiffli#*/$iiiciiair 1 
wilbouc learning computer programming, fiyt if vou"d like to look tntc il, 1/y 
the next chapters and s«e how ynu like it. 






Chapter 3 

Telling the Computer What To Do 


Maw thBl hafvfl the B<]nean [ociiuf¥§ likei tho picture in Chapler 1,y<M£C£n 
BE»ciBlcon>putar forsxampla: 

PRINT 2 + 2 

™kBB thacompuiar eompute the sum 2+2 and display ^IHT) 1h« i™4t^in 
tha flcrfvn. An inetructian liha ttics, which campgTvr gctE upon immedi¬ 
ate^, ifl techniQBiy called ^ BASIC 

Uhera other BASIC afa/Awniji thcl era uted in pru^sni^ — thay ara 
iiot operated on immediately. These i^lJ be cohered in Chaptara 4-1.) 


To type in thit Mrnmanict 

1. f iffil type PflIMT. aflhoitgh ai yOu jw the keyboard hara a key lew 
each tatter, yesu As not apell the word curt P„R.I,N.T. Aa soon as yOM ptew P, 
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Ihfr wKCilf word wifl come up on Ib^ fcFiksw^ faV a -spac^, Jnd "rtTfl 

s^f^on Will look Ilka thif! 



The- if^$»On is thBt at the b&ginnirt^ ol caoh corrmand the compuE*^ i¥ 
onpecUn^ a — a word that spacrflas whai kind Of comm^d il h. 

Tha kfi/wijfds aff« wntlan above Ibfr kpys. mi you will see lhal ‘'PRINT " 
appeare above tha Pka^. M? that 1o^ "PRINT'' Vflu press P. 

7ha eompMior lets you knoyv Itul it aipesta a keywonJ by lha C3 Ihoi 
had to start off wilh. Thar® i$ almcrel always a whlla-?n-tl(ck i^ime vi^ol 
lettw, either □ *r 0 (or, we atiair sea U or 0 J, call^ the Tb* 

□ mesfit "'Whatever key you i^we, it will be (akan as a keyword '" As you 
saw, after you h^id pmssed PforPfilNT, tho □ changed (oan n 

This system of pressing juat ooe k(y co ^t more man onasymtool ia usod a 
lot on tha T^S IMO. In ih^-wc of the manual, wortfs with thiir own keye are 
prinrt+d in BOLD TYPE 

^ffVWD^jcflooor Ae rypeefxn ^tter by 

2. Now type 2 This should csuse to pfoblam. Ag«v yo« ji>ogld see 2 
appear on Itwscrwn. [jndthe B move one plpctto the light 

Nola ateo how a spece: is auicHna^ically put tMtwMn PfllNT and 2. Thus ii 
doo^fls mL»ch M porSEibie. Eo that yoe hardly ever have to typo espat^. If y™ 
do type a space, i1 will appear on tha scrwn. but t will r^of affect the 
comiTiand 

a Norw type + This is a chnrjcler IbucM charactaK ate m^ked m 

rad — ma color o1 SHIFT iiself — in lha top r1^l>-hand comer of each key), 
and to gol ''+",vou muat hold down ch^ key [fFsg . and, while doing Chat, 
press tha key . 

ie 
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is tlw irt which |he ccmpift«r lalls you fioi^P it whw it * 5 . 

<No1a Bh^t T^ro is Mwhrten with a siBsh to di^iihj^i^h ^ f rc>m capital 0. Timb fs 
standard notation tfi compulif»u> The first ^ moans -'OK, p^oblen^ lAl 
thfl vary^iid off tho bDok. where you cm flip ioit-&^^wflnientlv, ttwa eltal of 
Dihar report codes to^t c(n ^prisipj for instance, II somelfiin^ OOflS wwOng.l- 
The ^^dnd 0 rn^ans that "the test IhiiYg dOhs line €1" You wii see later 
— when you atari to wifite progranns ~ trut a atatifinanl a 

number jncl stored away for OKecutiort teicr- it ee then a AOe, 

Commands not in ^ogrems do actoalty have nunilHfs, so for the lake of 
repona the computer treats them as line ft 
You should imagine a report as fftkding a □ cursor — if press P fbr 
PAINT now, fh# report wiI disappear and Itsc-sci^n 



The cursor c#n ^1^ be used for correcting mistBfcas: lypa + +i. toflst 
P«INT + +a Q 

on Ihfl bcttom lihe. VUhvn yov preES ENTER you 96-1 
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Thfi E] tt>E- l^yhE^^ i| Ehe grDffrutigrfTi 

E3v^ which are allcw&d anrf wficli are ncjt}j il^hawa that (hfl ccHnput&rfloi 
a& tar aa '^PRINT/' butafte^ EhaE \i w$a nol 4 ’''l^gi^r' 

Whot vcHJ mnl (r> do. e>f courBB, is- to dflIaEe the firel 4 end raplac* It with 
— lat ua a-ay — 3. Fii^i you hav* 1^ mo^a th? curler so thit iit ^ jpsl io Ihfl 
riflht oP thff fir^t +; there m two icaya, ^ and fahifted 5 and 3^lf1&d SL 
that muve tha cursor lefi and righi. Holding I^HtFT down, o key 

twice- This moves the cursor left two plaoae to give you 

PRINT +a+2 

Now pr^ee Ihe DELETE kmy tehift&d ^vd ymi wilt get 

PRINT 0 + 2 

DELETE wnoves the cherBctor Cof kovwDrd& immadiateiv to tlw left of lha 
euFsar. 

It ytm nontv pres5 3 a "S" will be ifvsefted. again ^minadialaly to the teft of 
thaiMreorr giving 

RRJNT 30 + 2 

end praasrng ENTEft gives iha answer (Ejl. 

The t k^ IshiHed 0-1 works iust like (he 0 key. except that it moyaa lha 
euraurnghi instead of lalt. 
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■Summpry 


Thia h^v eavired how to typ^ ii cwnmanda for <h» T/S 1 

ej(pfeinin 9 tl%a Hingis k^y^crpt? system for wcrda, 

Ihw O and DuirEars. 
fepona 

tht^yn(sH eiTxx rnaiior □ 

-Bndtww ljDcorrACtM$|gkffl usHi^ ^ and DELETE 


Thg KgylHar^ 

hterfr i? > pifTtyr* of thfl kayhoard. 


H-P1 Hi-M »UN ryiHn Rcruiiy if 



Hl-M WUN ryiHD BETUfty If_ IHMir 

iffl IE ra IB rib 

"AH im HM5 OtTE 

Utj rOB: CD~n lCT _ 

m IS nn g| n B ii 

iH-.iAH -sou tif: 11 -. U 9 H 


K^QLl. hckt mime 




11 you grr famfiar with lypowntera, you oan u$d thii ilviiraijari to ig^m 
whwo ai the latter^ ar^. HgmgmriMr that to U 50 fiHIFTr you hart to hol^ it 
dCnwn g| t+>ff Eeme time that you praaa anothey key. D& ^ confuse the digit @ 
with letter 0. 

1^ yPu w a typiEt, you mus-t also remeinber ihprf you cannot u^e a lowef 
ewe L for tt« oumefel 1 ■ 






























Chapter 4 

Writin9 a Program 


Wa ara now going to writo our first i^mpytec which « a sal of 

itfi^irueiiw 10 tha c^miiular. In qh« Lett chupdor. ws gsva ih® cempgiar 
which it ax&cuta^J immed’ialaly. Now we will bagin to -coflitmct 
tiJi J wttich tha T1 flflfl w#l rry qhrt m crd®n Althdwgh w® wtI ECert 
smaPI. lhara are progreihs af rrww ttiousands of l*fws, whKTi direct cafnpu- 
1m$ to eflwy pul k^^th^ end cofflp*cai®d preH^^dhpr#?; qh® power drf eornpgt- 
■nfl is in the ability ^ the machinai Ed caoaiua-, store and carry out many 
diMerantccMVi^aje programs. 

Wa wUI piogram the T^'S 10^ in a computar "language'- called BASIC 
(which stands for Baginnar's Alhpurpo^ ln$t^1n^ kivant- 

ad at Dartmouth College. BASIC looks mona Mca Eogirah than other compuler 
languages ar>d can be used in an iYii>^ where the- uW tyl^ i^ 

something the computer lespontfe mwiadielely via a display lika youf TV 
screen ^an have beamed Id program the T/S you will find that 

ythP-oen m prcgraitis in iflSiC dr^wn from other books and magezjipas You 
will almost certainly have to aher them slightly to make tham eun on Ihe T/S 
because every mKhneh®® its own stightly different wrion of BASIC. 

L-et's gat staftad. First type^ ME^ and than EHTtH. Thai erases anything 
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that (light be laM ijv^r in the isonri|Ju1«r Irom Chapter 3 and claars the decks 
for action. 

Theni. type 

10 PRIfJT "HELLO. JACK'' 

If vtJU are a typiat he sung you uea numgr^l 1, not the Icwtrcase L in the 1 fi 
^r« on# thm^ there is no lowci case on the Tr$ 1 . I Also, toe supb you 

use laro fO wilh Ih# slash mBrlt through iti rather than Iti# fettar O. Tlwi 10 #i 
Front cF Che same commencl you typed befona naokgs it a progrant linn Tyce 
ENTER and see wh#t happenE.. 

Now Ih# cursor is ready agam #t the bottom o1 th# screen. Type thic: 

20 sore 10 ENTER 

Nol# that GOTO ts a k#yworcf tover the G k#vi and should not too spelled 
out. 

Now you have e progroinF To eieecule il. typo RUN Ikeyword owgr R- 
notes how 1110*1 OF the key words or# over the leMeta th«y start wid>?l and 
ENTER. 

ftow about that? Thar5 B lot oF iiufF Fo» the little elfori you [urt in. As w* 
said, 1h# computer ie not K#ry smart. 6ul it a fast, and accurate, and tireless 
with doing rapetiiipns. One of the mMI powwful oommtnds m BASIC \ 3 . Ih# 
aOTQ, dewteg Ihe cpmicivt^ Id go tack co #□ earlier line and repogt what 
It s done before 

You'll notice the report 5/10 at Iha botiowi of the screen. That rneane it 
stoppsd becauf)# the screen was fillpci I5L and last as#cu1#d lino 10. You e*n 
clear |h# 5tr«n aiKf allow ih# compuler lo ponlinue by typ#»g CPVT, then 
ENTER. 

Herfl's S4>f™triing als£. While 1*w compuier is. running diswn Ih® scr«n 
saying ‘ Hall&. Jflck." pnG&s Eha BREAK Icey Iwtiiofi ^giWss as ttwS^ACE 
key^ ^ixl notkifl thit lha lac itnps whereyar \i i« when y-ou BREAK. 

The consular chvDks at the o1 tfvery pnoigH'fltfifi hA 4 - to see if anyone h^ 
ptasftwl BREAK; rf so. i| sleeps the program (You dah also BREAK to 
sEop i run 5 w 43 y program, an "ancJless looip." or » mi&fired LOADing ffgm a 
cassette M fiHEAK doesn't work, yOo wird up tuning to pgll fhe pl^ie 
and yehf toso whatever'a in the meehw.) 

V-eu^can na&taft the aftar tfw BREAK. als 45 by k^ing CONT. then 

ENTER. CONTinye lets v«hi ooniinw when the $ernn is full, when yOy 
program ifvMIi BREAK or STOP, or when a pfogr^rti inTeirepta 
WTth the STOP <:Ci'fmindl. 

Okay Aftei^ you^ve had yOur fiP of fi&ollng iwound wilh BREAK und CONT. 
let the progrjm stop with a lul teieen. anLf louth ENTER again Voyr 
™ serwft Yeu mi HUN it again lg^P ^hpad- RUN. 
ENTEnl and th^n display rt again ENTER I You c^n gp pn lo something al$« 
and k^p it in the oofhpuE^r untf you ai-a&a ii. the oompular^a aets 

full, or you unplug [he madhine. 
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Chapter 5 

Punctuation and Arranging Output on 
the Screen 


Vdu cki worrdoA'E with i>iirM:tiiet»Dn mark-s in a T/S 1^0 Besb program, 
for iat't eiean upwimNEW, EVTEH. thvn 

FmUT 

2^ mOTO 10 

Ntrtkfl lhal we've datkted to ttapenM witli tfw "’HELLff". And. in&tead of 
JACtC.. why dotfv''t you go ahead and u&a vOut own ngmq'? In g prograrti. Ihe 
camputv w* (reat everyth^ in quoles at a sf/iwip ^a airing □! charaeterah 
and the atring can be of an^ length — and Kdoa$n't hgve to m^ke The 

T/$ wili print jack;, feut it will just aa faithfuilv prim HERM.AN. 

JACQUELINE, or KLJYSS? ?F. 

Mwt enfiOfi*hily. nolitt tti* camrrii wff-ve added — and t-D the rfamay of 
Your aixth-grade EngliE^ teachar, it ia a-Zr^r- and Iba quotelidn fnoi-k$. 

Type HU N, ENTIH 






Cl'^plor b? 


Thfl scnean a 32 wide In T.'S 10W opefatHMYS. nuirtwfBd 0 to 

31 r tho coniifita moves iho beginning of fif$ 7 Lt ^mtiy fo po^ilJofi 1 $ ^ 
Uesition 0 Son the ne*1 lirte). depending on where (he laat anlry linished. So 
you can m*ke two oolumn&, as long sa ywir name Is oo( wioc* than 16 leclars 
king 

Lfft'i sae whit e somwaton do®. 6ul don'l wipi« oui the program wKh 
NEVV Juet press Enter 1o bhn^it back. 

Thare it i$. ai (he top of me screen. There k a drfierem kind of cursor up 
there, ■,showing that line 20 wae the (sst one ym entered. Now hgid SHIFT 
ttown and pras« the ctp arrow. ^, Isiwfied 7). mowme (h* cursor up to Ime Ifl. 
Mow hold SHIFT and praw EDIT Sshrflad 1), md line 16 nheone wrth the 
cursorl cotww dOwm to the bottom of (he screan where you cso work on ^t. 
Now uee (he /yghi arrow, f , Cthifted 81. to mowr the cimor ^ lha way lothe 
end of the hne. (hen DELETE (shitted 0l to erase (he commi. Typja in the 
semicolon instead (shifted X) and EMTEH Thp edited line replaces (he old 
one in (ha fwogtam, RU N (he program. 

The semicolon starts the setond PRINT antry righ( after tlw lws( one. iut 
that's pratty crowded We need to add a space. Press EMTEH (o gat the 
program lisimgi back. (Jse the EDIT comniand -Hid (he cursor arrows Ip bring 
Bi*b 10 downand add a space bat wean (heK in JACK lor the l«s( latter in your 
Fumol and the quotation mark. Jutt poBilion the cursor batwean K and "^and 
PtbseSPACE. Then enter AndRUN. And ENTER Behold. 

Th^'* e iriclt you can usa with (ho EOlT liHYCtKin. by the way. If you’ra 
working on a long program line and have it ell meMad op, so thi( you wish ft 
would go auray sp you can storf o^^er, you can press DELETE «s many tim«e 
9s it lekee to get back (o the left margin Or ytju can just press E DIT, bringing 
down your las( eiKcasslul! [(vOgram line and wipasg ou( (he one you wira 
wooing on. Tl»n liit ENTER and return (he unEDITed line- (p the program, 
giving you a clean elate to work with on the bottom' 

We stfl have one protfom with JACK. ir>d moel likely wl(h your name, too 
— the narne is divided in dllf»«iTt ways at the ends pF the lines. Suppose mm* 
went to line up the nemas ■» meal columns With a comme we can get two 
coliriiin*, bow can we gel mpr^'’ 

VWth the TAB comrnand, which ■$ ectuaHy a ftmcfim. (Well, actually ft's 
not e fwiction. but rt's trasted like one baeause pf where ft is located on the 
kaybovd.l 

Clear tha pre^rsm iNEw. ENTER) and type 
10 PRINT 

Vou ll then End TAB wntten imder the P key. to gat it land to gel ell oiher 
funclicns wfitten under keys!, hold down SHIFT and press FUNCTION bhilt- 
ed ENTERl. The cursor chenges lo Id . meening that the T.'S 1000 will 
inte»pret the nejtt key at a function. iYtju cart lei go of the SHIFT now. and 
the Cursor ie still U .1 Press TAB. ft appears On (he program line end (he 
cursor changes beck to 0 (Voa 'Cen''( have two functions in a row without 
aomeithing for them (o oMteip tjn, so the oompuier aul’omalically switrJw^ 
out of the luiKlron modeJ Type m a 1 pud a semicolon, tha - JACK'' orvoiif 
name Sd far the litw looks like (his (but dPo't ENTER ft; we're not dorYe yeik 
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10 PHIMTTAB 

f4ow Kopa^itg M CQlumna of ruam^i^ by e space. Since JACK 

has four letters^ we ecfd a space by nuking th* n^Hl ^rttiy &t TAB 6, uirng 
bffiiEvw^n Q^henliy: 

IS f^HiNTTAB t:‘^jack'*:TAB s^jack^' 

ll yOur name has a ^ilfarant nymber of letters ffom JACK, just add Ihe 
niMnlwir of IflttBr^. plus one for the ipSg^, ii> ihfl mt TAB pesdiori n ofider to 
ih# nertlTAB. KeepdcHing Ihica, but be syre you dop't have more 

than 31 latter? of spaces in A h^mv^ m*ny limps y(m ptit ypur mma in (rt 
yOudnJuslelJifirNfiale CMie entry,, using DELETE, the cursor arrcws arvd EHIT if 
rwCBBMrvJ' 


PRINT TAB 1 “-JACK'■^TAB 6;-JACIC^'.TAB 11. 
'’JACK";TAB 1 6-''JACK";TAa 21 r'JACK-'iTAB aej'^JACK'" 


Than ENTER. Ffom now oa we"ll slop rerrMnding you about ENTER. ENTER 
Bryary line when yoy^ne ddn#wi|h i1_ Typ* 

m GOTO 1® 

RON 1h^ l$n'1 Ififtt tidy? 
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Loops and Ifs 


Wb mantioined tt\Bt GOTO cquIcI t>e a very po^QiiiuE DcrnmGnd, 

bftcauie i( ^lirpctB the comfhjter It repast gn aclion QVef and Th^ 
called and %ht poriiem of the program chal is-called a ktop. 

Ofirierglly. if ycu don't havtfl wa^ 0l +!riding repflliTions letlWf than BREAK OF 
pulling ¥flu h^fWB w*^t iS D-flUed an “ endlass loop.*" v^twch mas&v 

pt&aramrnirig pr^DtiDc. Nofmally yCKi wgnt aclion repealed a 
number of limea (natyh^ fwiDs. maybe len thouiand cim« — ii's all theaa™ 
lo t C0iiip3^9r| You can uae ttDTO gnd we a cot/nl^ or CMtrof 
Type Ihia. 


ia LET 1=1 


let statemem a VBiue ta a In this -mw, I is ttw.eemtf 

□1 th^ vgrigble. and it i9 being a^aign^ the ivgiWe oF 1 4 V-du can u$e gny 
number of lattara or digils in a variable rmme in T 'S 1 0 AStC as iong bs 
E he fir^t ijne ie a ietterJ Ecmelimea you spell cwt a wofd like RENTPAYMrWT 
(of c 4 anrtv: eltwi- yc™ vse juBt or>e letter for speed You can only asBugn 
nyrtiorital values to regirfar varraMes, t;Mt you can assign anything to 
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airk^ wh#£h al-^sys named by a -aingle latlar (ollOw^d by a 

clcill^r ^ign OEhlfted U). In Ihe previous f^KC^rj^rfi, if your n^ffTifl vMa& AB£f^- 
CROWBIE. wirslaad of spelling ic out each timfl, voufnpghl l^uedone ihd 

W LET At = ''iflL0ERCflOMBIE'" 

3a PHIhITTAB 1 ,A$,TAB SUgnl 

Lel'agp on wi?h ow program fo^ Ehiachepto. Ngw cypo- 
20 PftIWT "HELLO, JACK" 

30 LET 1=1+1 

Hold on rii^i: ?hpro. partnflrl Vou ascpect im* eo b^li^ve: l^iat 1*1+1 What 
kind of math IS-that? 

W^all, rt ls^n'l math, if e programming. And in a LET at^tiftrtiflnTin RASIC^ il"a 
okay It means "sat Ow neyw yalua of 14 qu 3 l (o the old valijie plus 1 a oihor 
wofda, incraase fcho vilue of I lay 1. So aacfi time wa go Ehn^vgh Ihep^cigram, 
in a repeating loop, the CMiter will ^ raised by 1 In a momefit v^ll 
why. Type on. 

4D IF 1=9 THEM GOTO 60 

Ahal So^ eadh lima we gel to line -^-G, the T-'S 1000 will choclE the value of 
I Whfln it reaches 6 — the 3jKlh tim^ through the program — it will tiOTO 
tfw 60. UfiW I epual^ 6, ihe program will just go on tp tha non line after 40 
a^inad- 


50 GOTO 20 
G0 STOP 

If l»6. we adrO 60 ind STOP If | i$ not equal lo 6, we g[> pasl 4#to 50. 
which in Tymte^ us to GOTO 20anclsi5r! i>wer from there. Let's RUh it. 

We've printed "'rtLLO JACK" five timas lihe siKEh lime we went to 60 
in;^EeadD Press ENTER to- gel badk ihi li$1ing. The IF statemant^ with it$ 
deciajon-making abilily, ■$ pnoltw of BASIC's important la^Eur^S, 

0ui tbet was a fairty clumsy loop. Thiri i$. o cleaner apf^oaotv eaUad Ih^ 
FOFL'NEXT loop, t yfie this, ifi w/rAouf frrst eras^^g the pfofir jm jfcow 


100 FaHJ=1 TO 5 

lUu §htfiod 4 for TO; don't spell ilouti* 

1 1 0 PBIIMT ’'HELLO. JACK" 

1 20 NEXT I 

41 is commonly uaed as Eh® counting or coniroi variably, BycidefitaUv: confrol 
vj^riaMes of FOR ' MEXT bops must have narries a single leflerlong.l 

To RUN the! part of the progr&WK. lypo in RUN 1W instead of just RUN 
Ctha compuiar is s^vicyg the iinos and wii stan running any line v™ 
thOowJ Altar vou''ve seen how thjt thne^Jin* program does jual what th® 
prewous aly-fcner dc»t look at (he Hating again by tyyirrpg LIST 100 If you 
want to see both listings 4or. more property, ai of what is paaffy a u¥gkf 
liatiFigl, ju3l hit ENTER again — or LIST with no Im^ number, aiMJ then 

2B 
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'IThiE- ie the w-av mo3t 8A3IC& handle Hhe lifting functian; the T/S 
1 repi^liHiiy ^ iiEing wilhi |m4| ENTEP 4 
SPECIAl NOTE- When /ou iksb "RUN tM." y^u clear ell ^e^eUea bePora 
b« 9 Anir>g the iw. If fm aoiw ra^en jm i& vian«bl«& Eh«E you 
hiave ass+gnad vbIl»s u&e "GOTO 1W" inataad. The Dommand RUN 
means, tq Ut^e !■''$ CLEAR |wtii<fi you -aen itva kay- 

bcBfd if yoy went Iq Dtaer ai ttw yenablaa — fbr irvsIenDa^ if you need tfw 
— bul laova the pro^amind the screen intact). ihenOOTQ 
Ati astlFe ^ubHety ie that lh« cantrol yanablta net tuve ta go yp by 1 
each time; ypu can cfiaii!^ Uiis 1 Ip anylhifig ela^ ypu like- by using e ^TEP 
part in thfl FOP statament II li™ 100 read 

1W FORI.= 1 TO 5 STEP 2 

than you'd gat 3 "HELLO, JACK-'e before the loop Teachod It® limit aird 
alopp^. Tha STEF need twt be in ^hola nufnbera, and the cenlrol value 
nwJ nof htf the evenly -- it goes on looping as loiig as it is less than o^ 
-aquBi te the Kimit. 

You rngst be careFul H yPw are r^ifinaig two FORi^EXT kwps together, one 
msKla the other. Try thia program, which prints oirt a complete set of ■Q-spot 
domincMR- 


10 FOP M=PTOe 
20 FORiN-OTOM 
3® PRINT 
40 N€MTN 
50 PRINT 
60 tJEXTM 

You can eaa that the N-loop ie entirely inede the M-loop — in other wordE^ 
Ihey ere coTTK-tty Whet ivurti be avoided is fwq FOR/NiHT loops 

that Dvehap without dither being entueiy ineidethe ether, like this: 

10 FOftM=0tiQ G 
20 FOR N=^ TOM 

30 PRINT WRONGI 

40 MiXTM 
B0 PRINT 
eO NEXTN 

f-wo FOR/miEXT loops muBt be eithaf one inside the other, or Mmplirtely 
eepairate. Artolher tiMig te dvo»d iejumptfig afuto the mhddle ef a FQRf^ElKT 
loop from ovtjirffl (You might do this wUh 5 GOTO directing the compote^ to 
e line after h FOR etelement, and when yeu -get to the NEJCT statefnent, you 
will prc*i>blyflet an grror report 1 Of 2 ) 

Now let's take a leek el e program that might be ol seme use, and boith 
statgmente we haven't seen twfo*e FmsI Type it kn-, a^d Chen we'll anatyre it: 
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HEM PROGRAM TO MULTIPLY BV PI 
[SpeltOUl pi in line^ IQ 2^) 

20 PRINT "TRIB PflOGRAjM MULTIPLIES ANY NUMBER BY Pl'^ 

30 PRINT 

40 PRINT-ENTER A NUMBER 
50 INPUT A 

m PRINT A;'^ TIMES PI* ATI 

CUs# lha funclion PI — the ^ wAm llh* M kwY — jPhOugh Eh4 COi}i\put^ vnP 
prihlit tQ l^k jjuBlUta U^-&pellad-Qut version in lina& 10 and 20^ 

70 PRINT 
SO GOTO 30 

Now, let'a talk a bil about thia program bafw we^un il. 

1 Notice The line numtwr? h^ivt ujina spto m mull^les of tan. 
Ahvaya do llw m a "f^at dralt.'" R^au&e the Dompular autorw^tically puTe 
the program linaB in mpr^fical o*der. vou can in^fd « lr*fr 15 il yckj wflflt or 
na^ to lalar — and after that, a 12 and a 1G. 

2 . The keyword REM. ior 'TEMAB^f^'" '^REMINDER/' idanii 1 i«e 4 lina that 
ie pnr^tad oui in the program Ivaling to he^ a later user undefeland the 
program, bwt igno^adi by the compuierrfMhng 5 RUN 

3. The keyword commefid INPUT in Mia 5>0 obvsbe the compota' lo Etop 
and wait for ih^ to 4 nuiriti^ The [1 cur$c^ a1 the bottom of the 
acraon wlwi you run lha program Adiciata« that the T.-'S 1000 « waiting for 
inptit. bul il i^ b<$if ividiCi^te cla^rty ^tie- u^r thai ha tua lo do Ehia. 
That'a the function-of Iiw40. 

Sf^ECIAL NDTF' Wh«n you wi^h i<] INPUT « string Ifi^^ we will Idler Ml yOu 
muit indicate a atfmg yariBJble in the program — AS instead of .A — and the 
curEor proffviipt will appear the btyH^m 4I 1h^ ^r^n ahcl0$4d in t^uoLdti^n 
marks. IL at that point, you wani I0 STOP the program, you can'l iu&t inpirt 
lhe word STOP tTre compgi^r will it # String I Vou must use-Vu-left 
arrow key to mova the cursor to a point DUI&kJe and before the quotation 
marks and tt>4n typ^STOP 

4. Linas 30 biwJ 70. PRINT without anything to be pointed, asaentially teHthe 
computef to prini ^ blank ling, cf skip 4i Tlii£ Simply makes tha Oulput 
easier to raed on tha s-crean because of tha extra spac-e. After you've run the 
program, ynj mighl w^ni tp Change the lishog by typing 30 ENTEH ^nd 70 
ENTER laliminating both lineal and aee how much more crowded tfw screen 
kwka 

5. Another peca of Bpacing for legibility la found 'm line 60 Notice that there 
■a a epace typvd in ih^ 1 ir$-i n^dcation m^k and Lhafo^e ih£ second one. 
Don't leave Ihem out. 

Now RUN Ihi 4 p’pgr^m. 

Vou can do tha aame thing on a pocket calculator with memory (Eiofc an 
accurate v»li.>e tor PI in miHViory^ ^nliAr a new numbef, hrt the multiply and 
the ■'memory raoBi"" key for aach Bn^wert. But even for this irivial piece of 
math, ihf ^offTvput^r i^ -^sicr ^nd h^ntk^. ^nd lirelesely guides you through 
the eKercise, remrnding you along the way what you arc doing Imagine Ihc 
value of having ihe computer dc>ihi$ for ydu s ^noracompfeK laslkl 


30 





Chapter 7 

More About IF 


Mh tti# pi^ranns s€«n so f-ar have bmn faiiiy predictable — Ihvy 

followed an tfw instrucCions fr^ twgimn^ te find, than mayba went 
buck Ki ih4 b^innlng agam. Ifm la not all t^iat uaeful. In the 

cofFipotw would be eji-pectad 1* disiin^ish beiw«n diffareni caaea and act 
vccOrdir^gly; li this by uaingthalP s-tatemant. 

Clear The computer (using N^WL end lypfl in end rvjfi. this f**Qi-am:. 


PRI^^^"IAMTHINKIN^SOl^ A'' 

ZC PRIWT ^'NUMBER FROM 1 TO 5" 

W PHIWT^'CAN VOUGUESSa?'' 

40 LET A-ilNTinND^5l + 1 
INPUT & 

60 IF A-B THIN GOTO 90 
70 PHINT'^CUESS AGAIN^' 
eo GOTO 90 
^0 PHIHT -^CORflECT'^ 

Fore diiCussfonolfiND, aaa Chapter 15, 'Tuncttona^H eBpociBHye^erciw* 
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Ae-vou can &«a, an IF statanw^l 

IF conditronTHCN ^tatanwnt 

Thq ^tiPTvrnvnCs l^re ara QDfO slalarnar^ta, but thvv could tra anyth^ at 
an. B^g-an mare IF alalamanci Tha wndilioi^ is anmething that ia to b4 
pn>v«J tirw or falsa. If it camaa oul as tm#, IJN- stairmant attvTHEPl 
is ax-acuted; alfwwiaa, it isskipnWO i>ver 
Tha mwt uw^gl condHkjnswmpmtWQfiiififiSiai^ Or cwAj^irin^- ihey-can 
tnfvvhalhartAai numbars ara aqu^ wh^i-hv ona bigger than lha athw, 
■end Itwy can l«t whochar i^vo- EirmgB are aqual, or whathar one comae 
b«rora ihfl other in aiphabatical ordar. thay ihe rglfftions «, 

> ■ and O. 

=p which ^ have used t^ica <tn the (yagram 4once !fvr numbve and ofKa 
foTBinngat means 'aqual^"". li i$ nDitbetama as ■ in e LET etatemenl. 

< mfwns "istesB than,'" &D thal 

\<2 

-2<-l 

and -3< 1 

all bold lihay hava-iti^vQlue bul 
1<0 

flrtd -2 

eIo not iThflv have the valua Mte\. 

To see how thie works, lei' $ write a program 8o input numbers and displ^ 
Ili^biggetT Jo fDF 

la PFIMT "NUM&CF^/'BIGGEST SO FAR" 

20 INPUT A 
50 LET BIGGEST-A 
40 FFINT A.BIGGEST 
50 INPUT A 

60 IF BIGGESKATHENLET 0IGGEST»A 
70 GOTO 4^ 

Tfw cruclel part i^ line which updates fliGGEST il ils oW velue wm 
inftflllerThan tf^enev^ inpotnumlsor A. 

> (shifted Ml* means "is greetir than" and ia just like < accept in levm- 

Vou ^vn distinguish between them by ramen^Ku^ that the tfiinend poinlsto 
Ihe number tTiatia b4 sfnaller. 

<= (jhilted R -- do rwl tvpart aa < ioikiw^d by =3 means '"istesa than or 
equal to," ao lhal it la like <. frKcept that it hoWaeven if the two numb^ vrt 
equal: thus 2^=3 holde, but 2<2 does nol. 

> » iehihed Yt meaoa "isqro*tef than or equal lo'" and la similarty IAS >. 

< > fahiltectT} meBftB '"la notegaal to," the<]pf>ovrtvin meming from •. 
Maihematioiane usually wriia < =. > = .and < > as£, ^ and A. They-alsg 

write auch aequsnpvs n "20C4" to mean "20 end but this is 
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nQtpD3£iblfi in BASIC. 

Thflw nelg(icjfis can tw MmbinwJ by using rha ANO, Oft 

ftftdMQT. 

004 r4l||lT0h AN □ ^AOlbi^r riHaljofi 


holda whnngwerbblh rulpfio^ hc4d 
one teiation Oft awChar 

hold wtiflfiflver one of the !wd reletians does- Cw bath doji. 

NOT relation 

hoW&vvheneverthe relation does not 

bD^ie^l fiii^praaiian^ i^an be m^do wi|h r4%ticin$ iiod AND. Oft and NOT, 
iust as numeftcal expressions can be made with numbers end +r - and ao an, 
ypti can even pul in pfli-anih^aes it NOT pricwity 4^ A'NO 3 and 

OR 2 

To llluatraEa, ala$f the aompulef and try fhi$> ^xpgndod l^orfh the 

one at the beginning of thecKapter 

PRIWT*'tAMTHII4*KlNGOFA'" 

2a PRINT "NUMBER FROM 1 TO 
25 PRINT "CAN you GUESS IT?" 

30 PRINT 
35 LETT-0 

40 LET A=INT(nN0-5f+1 
50 INPUT B 
55 LETT=t-^l 

GO kF AOB AND T >*3THEH aOTO 130 
$5 IF A^BTNEN GOTO 80 
70 PRINT'"GUESS AGAIN'’" 

BO GOTO 50 
B0 PRINT -CORflECT- 
95 STOP 

1 00 PRINT '“SORRV. GAME OVER'- 
1 to PRINT "Y(HJ DIO NOT GET nr W" 

120 PRINT-Tt^EE GUESSES.'" 

130 PRINT "TIC ANSWER WAS A 

Notioe The: STOP statemeni in tine 9&. Otrsfwise. when lha program 
raaohed line SO (beeause the an^w^ it wioald ih«n gpion to- 

thd say the flight answer had naf bee^ given. This wouti be Danhieing, to say 
tha laasv 

Lastly, we can compare net only numbers but alaa strings. Wa have seen 
haw =, <>. < =. > = w&rfc vH-iiiii comparifig numbers 

What does ""lees than" mean far etrinfla? On* thing it daas not mean is 
"charter than''' so £lcrn't mal^a tha^t mi$1^kt. W^-rhgka the divtinctiun fhatdne 
string is lees them another if it comes first in alphehetieal ordef: thus 
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■“SMITH'^ 

< 


■'SWiyTHE" 

> 

"SWTH" 

■muoN'' 

< 

■'WLIION" 

’'DOLUVR" 

< 

■'POUND" 


£ll hold. < = rr»ean± '"la les^thanor aqual !□," ar>d Boon, bb for numbers. 

^ 1 * In 3 o™ -vafsiona o^ BASIC — but not on Ihe Tr'S 1 W 0 — Eha IF 
statement-can have the lorm 

IF iQjgnditianTHEht |inv purnh^r 

This mpipn^ 95 

IF c-pndiTiOnTHEN SOTQ 

Y<jg mySt-ii^Se tw-thTHEftf 9nd GOTO in Jintlflir BASIC. 


Summarv 

Opea-Btrons: <r >. <«r > ■• < AND. OR 

FgiK-tiOrlt: MOT 


Exarcisfla 

1. < > and are c^KM^fas in Eha sansa Ihat MOT A«6 is the sarna as 
AO E iPd 


MDT AOi ia the A=B 

Frt^vi tfl vCKJi^eil lhai < and > =r > saki <= -oppc^isa^ in iha- 
Mma way. bo mat VQU can ahvava remo^^a MOT from in front of a ralation by 
changing th^i«ljlu5rt. 

Also. 


NOT 4 afirst log^al aKpression AMD a &econdl 
is Eha same as 

NOT 4 lha firBt) OR MOT itha Bccond^ 

#ni;;l NOT >19 first \oqtc^\ OR ^ satoi^l 

is tha sama as 

NOT lltba first) AMD MOT 4 cha saeandii. 

Lislny miB, you can work NOTs qlvQugh paranihasas until avanlyally thay 
ana all applied to i^latiorqB, and then you -c^n diBCOBa of them. ThuB, logiciliv 
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^pwking, NOT ta unFiflc&ssflr>i. twr yflu may atill find thst ys^ LI makaa a 
program darner 

2, BASIC ci^ $pmaEir™a wort, along different from English. Coi^^idir, 
r&r instance, ttw Engfeh cL»MSi “"i^ A d&esn't equal B or C"' How wrautd yaw 
write tjhifi in PA^SlC ^ Tha mB¥mr is rro^ 

■IFA <> BOfiC' nof IFAO BQRAO 

Don't wi[MTY if v^Hj 5>on't under&ta^ esiercise 3, A &rtd G, the points covered in 
them era lairiy advanced 

3. tSkipthia unless you slriu^dyknow BASIC thorcwgMy) 

Tfy 

PRINT l=i.l<>2 

which voo might aspecl td ^iwe e syntax enor. In fact asf^r aS the computer 
ia cofioam^, there i-s no such thing ese loflioel v^lua. 

Ij^ w, <, :>^ <=, > = ^ <> are Bi iwmber-vaJoed IJiriiO' opteratfons, 
Mvirh priixicy 6- Tha rasults 1 (fortfuaJ if Ih^ niatian hcAta, and [for il 
li does no1 
W in 


IF condftionTHEN slaternent 

tha t< 3 ftCiiiiO*>-can actually be any riumeitcfll axprasMn. II Its vaJoa is-6. >hen il 
counts as false and hrty gchat valua counts as Iflw Thui the W slatement 
QwlBnH 35- 

If Mndilion < > O-THEN 

(jii) AND/OR sndNOT numbflr-valued operatiDns. 



X ANE> Y his tJie valua 

X i( V is non-zero ^OTU^lina astruei 
0 if Y isfv4 Icouhtirig asfa^ 


XORY hasth^vslya 

1 if Y isT^n-isr-Q 

X ii V 19 zero 

&nd 

NOTX. rms the value 

0 il X ra non-zero 

1 ii X i$ Z'diCi 


Wi(h Thi* irt mintt read Ihrtwgh (hi chapUr makMig sura il sll woil^s. 
hi the axprassion X AND Y. K DH V and NOT X, X and V will « 4 ch usually 
lake Ih* v*lu« fij Of 1. for lalsa or true Work oul tha ten different combini- 
lions and sea if theydo whitvO“**P®C!t AN D,OH and NOT to do. 


4. Trv iTiis program' 
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10 INPUT A 
20 INPUT B 

30 PRINT LA AND + B AND A< i) 

40 GOTO 1 0 

Each tinw^ ll piUfits Ibe- IflryOf -ol th* tv ¥0 fii^inibflfs A and B. Why? 

Convince vourMlf that you can think of 

XANDY 

mflaning 

'X if Y lelse !h« na^ult iaffl" 

flrld 

XORY 

$$.frvti$9ning 

'XiEPftes Y (m-wvhich case thi raiyitia 1 y 

Ami ^Kpr^!$i^ using AND andOfl. in tbts way is ceiJieda 
siDn. An e!«ampla uaingOft couid be 

LET RETAIL PR ICE = PRICE LE$S TAXM1.05 OR \?i""NON- 
TAXABIE") 

Nd1i±4 hpvy ANO tifids tci ^0 wilh addilion ■Ibacauaa lla dalauK vahitis 0), 
and DR tend:^ tn go v^ith -multiplication Ibee^^u^ its dfffa^jlt valyi is 1 jl 

5 you can^ also maka alnng-valuad condifiOnsJ ^pnis^aionv. but only uaingi 

AND. 

X$ AN □ Y h?$ ftifl* value XS if Y ia nofT-iefs 

iP y is itr& 

w il meana "'Xl if Y [alaa tTie empty atringj.''' 

Tiy Ihts which iAput^ iwo stFirvgs and arrangea them in aiphabati- 

cal ondar 

t0 INPUT AS 
20 INPUT 

30 IF AS< -RB THEN flaTD 70 
40 LETeS=A$ 

50 LIT AS-M 
60 LETa$=C$ 

70 PRINT AS;" r< AND A$ < B$) + 
r = ''AND A$=B$):" -\e$: 

30 GOTO 10 















Chipiv^ 


0 Try tHi5 pf^rem 

ia PRINT “ 

2fl STOP 
aa PRINT "Y^' 


When you run it il will display"^"' andelopwish msport S-'i®. Ncjw typ^ 
QQfiT 

VflU expw:t to tiflhflvo liko -GOTO 2^.'' S<3 |hd COrTipulflr 

would just Elop egein wilhout diEplaying "V"; buit this would nat be very 
u¥4:FuI, $0 th^ prOgr^r^ i& ^rr^hQ^d Ih^il ipr r^pO^tS with code 9 ^TOP 

stBftomenl Bxecul^h the lino number is incroesed by 1 for b COPyT etato- 
Thyl, in Ogr^K^mplq, ^'OONT''' likq "CSOTQ 21'^' (which, Since 

trwaere n^ttfws between Z^end 30^ behaves lAe "'GOTO 30-] 

7 Meny versJonB of BASIC Ibut not the Sinclair 0ASIC^ hgM^ an ON ^lece- 
tiwnl which takaE tlw form 

ON numerical ej«p4^seian GOTOltneiiiinybef„ line number^..line numAw 

In this the nurmncal eripfcsEioe is evaluated,, suppose ils velue la n thefi the 
efieot is that of 

GOTO thq nihlin^nuhib^r 


For in^tan^i. 


QN A GOTO laa W0. 3iw> Asia, saa 


H«n«, if A has ih« value 1, then 'G0t0> executed. In $iiK^lair BASIC 

Iftts can be replaced by 

GOTO 1O0'A 

In case the toie numberE don't go yp neatly by hundreds like Ihiv. work oirt 
how you could use 

GOTO s conditional aiipression 


rnakead. 

















Chapter B 

SLOW and FAST 


The T/S 10W CB^i run art two -ape&da — SLO^A/ arkd FA$T Wh*n i| is first 
piLiggsd in. ii run* in the SLOW rrKjde and mh compute and disfslay ifvfarnna- 
ticm on the si^een EjmultanehGuslv This mode is idaal for '-'moving graphios" 
becaus* lit giv«4 fiitiriiy to mointainmg the dispLey and d(M& i4s campullng 
during the penDde when the taie^iaion la malting the blank th^iKtim 

at the top and bottom o-'F chv ^r«vn. 

NDswi/er, it earf -ga roughly four llmaa ae Faai, whii::h i1 by giving 
pfianty to the compulation pud onty maintaining the p*cture whan it haa 
nothing alee to do. To- *ee thia working, tvoe 

FAST 

No-w wherwer you preas a hay, the aoraan will bhnk — Ehij is b4ciw4 lh« 
computer haa stopped dispJaying a picluia wfn^e i1 determined what hay you 
pf^&ed 

Type in a program, aay. 
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Cti^pl9r& 


10 FOB N=0TO255 

20 PRINT CHR$ K 
30 hlEJtT N 

^kJ^a tnatCHR$ 19 1 > /ur^ciJiefT. m we ^nlidffMKf bfwfiy in Chaplar#. PraBS 
SHIFT rnd ENTiR to 1h« □ cursor, mm typa LI to gal CHR$^ whic::h is: 
under the- U. 

Whvn you ruri' this, Ihe who^ sonsan will becama an indatatmin^t^ gray 
unlil the and af tha pfogranri. whan the eulpyrt frcrn tlw PRINT Btalamanft wii 
pema up dn tHescrwn 

Thfl ptctura is alaa diaplaytd during aailNPLTT wtiitetha oompu- 

chf i$ waiting for ydu td typ« the INPUT data. Try tlna program: 

10 INPUT A 
20 PRINT A 
30 OQTO 10 


To ^ Pact inta nannal icdmpyie displafi^) rrKKfe, tvpa 

3LOW 

It Mwilalten bepisl a mecier of taste vwT»atheryou wani computa and diaplay 
mode for contmyfty on ttw acraeo, or faat moda lot speed; in gvnpriJ you 
wti u9a lha fast moda 

tA when yourEirogram contains a latol oumertoal a#CiJiaiidiiu a^peoi^lly it It 
doasr^'t print mucli — tima doa*n''t 5 +em to drag qyllB ao much if you cao aae 
Output OTming upon the screentairty fraqLWtly 

b) whan you ara lyping in ^ long p^ogr^m. You Mvii ateady haw notrced 
ihni thv fiisting gets redone ovarv t^me you aniar a naw program Mm, pnd this 
cafi baannoving. 

You can use SLOW and FAST itaierTwts within progrants. 

For axampta, 

10 Slow 
20 FOR N-1 TO 64 
30 PRINT; 

40 IF N=32 THEN FAST 
S0 NE]ICt N 
60 GOTO 10 

Summary 

Stacamantt FAST. SLOW 












Chapter 9 

Subroutines 


5cmfltjn>Mi difr^rgnt parts of vOvf program i^ill havf s^itar fobs to do wid 
you will voursBff lypiog in the sam& liho$ fwo w mofe timss This it not 
nacassarv. roa eon tjpathe lines ei onoa, in U» form known as a ivt/njutiiM, 
and ihen usa or ihem anywhere elso in (he □rawam wi(hout haviriD lo 
type them m a^wt 

To tltHhiv use the etatomonTs GOSUB Ko loSUBfoullnel ondafTURM. 

GOSUBn 

whate n is tho line nirmber of Ifrt* fvEi line in Iheeubfoutine, la ju$t like GOTO 
n encopl that ttw compyier Etores the line number ol ihe GOBUB atBlem^ 
M that II con come back again after doing ihe line. It does this by putting the 
line number line i»rum arfrfnesail on ipp or a pfc of atatemenla Fthe C6$im 
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C-1ia01«r s 


RETURN 

tha top liiia number off IF^GOSuB aEadt Bf>d goas on ta ths lii% Bfflar 
it 


As wiwamplBi 

10 PRINT "THIS IS THF MAW PROGRAM" 

20 GOSUD 1000 
J0 PRINT '^AND AGAIM"^; 

40 GOSUD 1000 

50 PPUHT -AND THAT IS ALL" 

60 STOP 

1000 11EH SUBROUTINE STARTS MEft£ 

1010 ™NT '^THIS is the SUBROUTIftlE'^ 

1020 RETUHIM 

W^hpui ih 4 STOP ditaie^anl in llna €0 tha pfogram would run cn into Ifw 
aubnoutina cause error 7 when tha RETURN steteiriBnl riochpd 


Ab eeclhar e«amplei suppose you wan? tP wriig i cptri0Mt#r propraim lo 
h^i^le ieat and l^ 1 <€hfia. You will hava three ^ariabl^ Y, F and I i^nd 
mayba others — VI, F1. H ^ and so On] The anlh^itlic i* mt}f- Rb^I vC*^ 00 'f 
$ep?r^tal 7 an tha ^aat and ~ for mBlanoe^ loa^ l¥^ quanlilias 

of distance, you add the inches, add the feet, and add the tP dOt^lFi# 
di$ti^^, ypu dpubJa Lha lncheB> doubla the feel, and doubla die yards. Then 
adjust lha ouantrties to Iha conectfomso that ?he inches tseiwfifln 0*nd 
1 1 ^ind lilt ^aet are batwaan 0 and 3. Thu laal stage ia common to all 
oparalions. so wa can mel^e ilinto 3 subiPucine. 

Puittfig aside tha notion of eubrout'^nes for a moment, Lt is worth your While 
lo t»y to wrilo the program your^lf- Giwen Ihe- ^rl^ipahy ilpurmbta^ Y, and I. 
how do you convert thefo evt-D lha corraol number of yards, feet, and inches? 

Whal first corses 1o mrrd will ptobahly be KHWihing likt 1 V.4P..14I which 
you wiunt to convaN to 2Y..2F..2L Thrs is not ao diffiodlt. But auppose you 
have negative Fiumtsera. Lefa go beck to our inRial valuer 1 Y..4F-l4li: ntg^- 
livaly llity becoma - 1 V..-4F-- 141 which would than lum out to ba -2Y_- 
2F.-21. And what afcoul fr^ctioriE? If yw di^ida SV..1 F 71 by yPu gal 
1.$Y..0.SP..3.Gl, and atmcugh this has tha faal t^etween^ 0 and 12, and the 
yard as 1.5. it is certainly no? as. gopd as-1Y. 2F..S.5I. Try to wort o^^t yp^ 
own answafs to all thia and use them m a computer jwogram — before you 
read any further. 

Hera u one solulion^ using funolmna which will be dasoiibed mofe 
thoroughly rn Chapter 15, Chapter 5 ?glls yOv hpw ti> program IPwm. 


42 























ChsptKf ^ 


1000 MM SUBROUTINE TO ADJUST Y. f, I TO THE NORMAL 
FORM FCtR YARC^, Fl^Et. AND INCHE$ 

1010 LET|p- 36 *Y + 12*F+l 

1020 REM NOW EVERYt HINDIS IN INCHES 

1030 LETEbSGN I 

1040 tETI=ABSI 

1050 flCM WE WOflK WITH I POSITIVE. HOLDING 

rrSSiGN inE 

1060 LETf-INT 11/123 

1070 LETI=|1-l2'FrE 

1080 LETV-IMT IF.-S^E 

10^0 LETF=F-E-$'Y 

1100 RETURN 

On il& own thit i& not much irae. becau&e Itieria la no program to s«t up Y,F 
^nd I Or to do i^i^ythiilg with thorn gftvwsrOs Type in this^ mgin 

program, and also anothar subrourtina. to print oirt V, F, andL 

10 INPUT V 

20 INPUT F 

30 INPUT I 

40 GOSUB 2000 

45 REM PRINT THE VALUES 

50 PRINT TAB 12;"=", 

60 GOSU6 1000 

as HEM THE ADJUSTMENT 

70 GOSUB 2000 

7S HEM PRINT THE VALUES 

80 PRINT 

90 GOTO 10 


5000 HEM SUBROUTINE TO PRINT Y. F, AND I 
2010 PRINT '■ ■-:Y:"Y..":F:''F..'':I;T': 

2020 RETURN 

Olsarly wi; pn program length Ijy ugihg Ihe priilliAg Subiwtiiie 

at 21)00, but the adju^stment aubroutina m fact makfit^ the program langar — 
bv e GOSUB ghd 4 RETURN StilL program length is hptt IhO Ohly COnsidera- 
lion. Uaed wrth aldll, aubroulinaacan mak'e programs easier to undarstsnd 

TTte main pirogram Is nude simpler by tha fact that it uses more powerful 
stetemonls' each GO$UB represents soms complicaied BASIC But you can 
forgal lhal; only tha net raaull mattars Becausa of thiSv 4 ia much easiar lo 

gr,BSp Ihf! main ssitrgcture 0l thg pnQfprgm 


Tsh# on th^ QithBir hard are cimplififld for i very c^lcnenl 

reascyn. ^lamaly iSnst lh€y ara -shorts. Thay slil us€ tha oU pJoddmg 
LET isntf PniWT 5^aSo^r^?nts. bwt thffy have To do only » part of Tha wbolo job 
and &ci araeasiBf to writa. 

skill lies in choosing tlw hval — w tevela — at which to writo Iha 
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Chi#p1«r 9 


E.yb^au^Pre 6 . Ther^ must bfl big snoygl^ co- « sigrtifitaril impact on tha 
maih pf^ram, yat small en&ugh to ba aignificantly a^iar ia> wrjl:Q lhan a 
campjfltfl program vMilh 4 )yC iybric>iitiria$~ fK^mplas recammandadl 

FifBt 


10 GOSUe 1W& 

20 MTO 10 

1M0 IhJPUI y 
1510 INPUTF 
1 020i ^NPUT I 

1 PHI NT " 1 2:^V 

104fi LETI*36^+12"F+I 


2000 HETUR1M 


and aflCDfid. 


10 qOSUH 1010 
20 GOSUB1020 
30 GQ5UB 10S0 
40 GOSUB 1040 
i0 GQSUB 10b0 


300 GOTO 10 

1010 INPUT y 
1015 HETUHN 
1020 INPUT F 
1025 HETUFim 
1030 INPUT I 
1035 HETURM 

1040 PRINT'^Y^^’YJ^FiT.ril/rjTAB 12:'‘«"; 
1045 RETURN 

10 bO L£ri-36*y+12"F+l 
105& RETUfWJ 


Tha iii^i. wiUi ilsaingla poi^arfiiri adtV'Dullna. and tha saDond, wilh its matvy 
trivial onas. quit#opprjsita#i?tf€mas, byl with oqy^l lutility. 

A suhfoulxifithcfln cal anoUfiaif. of a^^an ilaatf (a aubroLitina that ca^ls rtsalF ia 
recLiffijVirt. aq cten't ba afraid of having sflvaral lafyar^ 
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Chaptof 9 


SurTHTi^rv 


ixttfciuii 

1 The BKampIs program is virt^il^ a universal diatanH cakulBtof. 
wpuld yOu u$4 li 

ij^ to convart vvdt ■ncl^ intoi yards, fdal and inchaa? 

lii^ ta aanvarc matara i€itq pnd fw? 

iiii) to f ind frHctionB of a yard? ia.g.. a thind of a yard, “Ora ^oot.l' 

Put in a line loiound irw^hes-o^^ tn tlNo nearest inch 

2 Add twD statamenls Id thepf-ogram 

4 LET ADJUST-10W 
7 LET Vf IPRINT=2&M' 

and change 

GOSU B 1000 ta GGiue AiDJUST 
GQ$LJ B ^000 te YFIPRIISIT 

Thia worts exKity as you'd hopfl; in BacL the iw number ifii a QOSUB lor 
GOTO or RUN? statement can ba any -numewal axpraaakin. IThia may nol 
■Mirk on compvtars other Than the T/@ 1000, bemuse it ia net standard 
BASK.I 

Thi* kind of Th^goan work worders for the* clarify of yotfr pno^ams 

3. wnte ihe itiain pro^ain in The *Kamplo fo do eemething quite diflerent, 
but Bli^osing tTie same subroutines. 

4. ..SOSUen 

.RETURN 

ifi cotfiiacutrv^ lini&oan be repiacod by 
.QDtO ti 
Why? 

5. A a^braylrna c^n hgva sav^ral For insitnci. booauso of the- 

vvay eur mw program uses thefii; with GOGIU B 1000 ioliowed imfuediakalv 
hy GOBuD 2000, wa oan pLit hvo iubrOiiiitin$$ hy big thai 

adjiKls V. F and I and then prints them, tt would have two entry points: one at 
tha beginning fof tha whole aubroullfie, tmpthef iurlh^ qn for tha print- 
irna pan (inly 

Makq thenqoa^^rv raprrangenniit^. 







B Run this pra^om: 

2^ aofiue 10 

The pushKf on Co Ihfl QOSUB alack In drcv&s. bui 

Ui«fy nvvflr gii lakfln r>ft ^gain; and -evanlually th^ it hc> rmim For any mora 
iFvthBMmputar. The ptofihjm ch(n stops wilh Biror 4 Caeefleport Ccrf^. 

¥ou mighft h™ difiicultf kv claafing them oul wiihftrt losing bv^- 
thing, txjt this wik -^crV. 

(■] itw two GOS-UB statements. 

tNl tWD naw lines 

11 FtETURiM 

51 regruRN 

W Press 


HrnjRN 

The fe-lAjfn addrass#^ i^l ba siripped off until you ^t enrar 7. 

GvI Change vourpr-Dgram sc the sema thing down"! happen again. 

How does this worfc ? 
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Chapter 10 

When the Computer Gets Full 


The T/S 1000 hss hfllv Hmilcd inUmal and it i® ™i hard to W it 

The best indication that this has happened la usuially an ^vtm i-apArt 4^ but 
olher Ihin^ cm happen, and mrm of them are father straripe if y™ have a 
RAM paclC dataoh it for a rr^oment. 

The dfspt3yfi^& — the area inside 4he oomputar ^hara rt stores she televl- 
$\ 0 ^ fjietitffe —■ i^ designed ^ that il Only tii™ yp space loar whaS has bmn 
printed so far: a line in the display oonsiits of up to 32 etisFacsars ard thee 
^ EHTtn chsrKtflT Thi| meens thet yoy oan run out of room by printing 
something, and Ihw most ob^ioue lima is while melKing a listing. Type 

f^EW 

CMM AI3&5] 

10 FOHN1 TO 15 

20 PRINT I 

ITha DIMan$^ ststemani saE$ ^side $p$ot in th« s^ompytgr's m^mpry^ n 
we w4l see m Chapter 17. For now^ we are using it as a qriMak way to "use 
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CK^ph^r 10 


up'" the manwry this chapiar’^ ^$ivion$iTi 0 li$n T'ypQ it in arid dm'lwQffv 

camag Sha surprise: lina 1 ^ rrom ttia lining. Tlw 

lifting rnuft tha cprranl lina, 23 . and thara « na ™im foe both Unas. 

Nkirt tvpa 


30 NEXT I 

Again, tha^ ^ only room fot iina 3^ a the li^irfbg. How lyp^ 

40 R£MX (wllhbift ENTERI 

and V w will aaa lina 3 {l disappear and lina 4-0 jump -hh 4 top ^ tha ^raan ll 
has not berth m ib* pr^ram — you still hava lha H cursof and cm 

mo^e it about. All yiou tuva saan is some obscure meohani^ that tha 
bottom Is^ll o^ the 2^ Unas To giw it ipriorittf ovar Iha top hal(. Ntow 

Type 


XXXXXX iLstill Without EhTTEHl 

and Tbff cursor will disappaar — ihara i9 no room iOi diapleif it. Typ# anulher 
K- Without Enter, end one ot the Ks wilt dieappaar flow type EtJTER. 
Everything will disappaar^ bul the pfogram is still in tha compufrtrr be you can 
pfo^by deleting line lO end uSin^ an^ ^ Nowtvp® 

10 FOR 1 = 1 TO 15 

again — It will move Mp t* \h$ top Of the screen as line 40 did 6ul whan you 
preeG ENTER, it wH not ba afvtared. aUTiougb thara is iio ert^ mess^g? Or Q 
markar to s^ ihet anything i|. Mwong Thtp ie the result of thara being no 
room te check tha syntax of a lina. and It ua^^ally happens OAly for lineis ihal 
cofitfiiii numbers ^c1b*rth^^ the line number at tha b^ifwmgl. 

The solution ts to meka apace aomahow, but firs-t delate^ Ihe line 10 that 
won't go in. PmssEDIT- the sc^wn wii go blank, baoeyaa there is no room 
to bringthe lina down, 

Pi^ess ENTER end yPu w* gat part of the listing back. Now detela tha lin^ 
40 Iwhicl^ you reaiiy didn't want anyway] by typii>g 

40 lertdENTERI 

Now try typ^ in lina — itsiill won4 go. GieleTe it again, Vou nwial 

still find #j:ire spac^ somewtwtne Baer in mind that (he raason lina m wm 
rei«cted was probably Ibat thara wm no room to check the syntax of lha two 
numbefs, 1 end 15: $0 if you delate line 20 in ttw program, you may 
room Towtaf lina 111 MMt still ha^afoom 1o renter line 20 (whkihcovitains r>D 
rvumbef) alterwardj Tiythis Type 


4B 


20 

10 FORI-1 TO IS 
20 PRINT 1 






















Chnptff 10 


and thfl pfo^rpivi n vnivr^d pfoperly 
Type 


GOTO 10 

flnd again you wi find tfial; l^ii lin« \% r^jocb^ becsuM il& sywtajf Dannot be 
checked^ Ixrwflw^, if you delete and tvi» 

It e^ill work. IflUN cl^pir out the Brrfty, rnaking of Bpaca.l- 
No^ type in the aa- before from NEW to lin# 30. and ttwi 

W REM XKXXXXXXXXX 

Cl IKsL y^hic^h wW end looking like 4D m Whm ybu prese ENTEf^.. Ihe 
haling will cbmiat only of Iin 0 3^^ awd in fact line 40 mI have bean 

This *e becBuee it 1^69 aimply l 04 long to lit >n the pnourem The affect ia 
even ^^or&e whan the line ie e lei^hened yereian of a lina that Is already in iho 
p:roQrem. for you will Eoae both IJhaold thtprogrerri and the new line 

that waste replace it. 

Th* sokrtinn for this is lo buy a RhM peck, whch fii$ on the back of (he 
computef. 

The T.''S 101 & 16K RAM pack gives tha computer t»ghl lirnes as much 
™™fyicompucBr jargon for the storage) as if has in its unexpanded fp™. 

The behavior with tfie 1 &K RAM pack it diifOiWt^ b^euse (he display file 
is filled wllh 9 pacD$ to i¥iiko Oacb lime- 12 characterB king (note that SCROLL 
up$f(s this — Bee the ohapfer on {kg^zatlen of $ter^gej Now printing amJ 
listing wil not mjke thp oonipuier run out of memcsfy- and you wrii not see all 
Ih# Shortened listirvgs and jumping erouiHj^ but you wiE $|ill see the Iras 
stiDkiig orgeltrng lost, and ogoin solution la (ofind spare space. 

If you have a memory axb^nsiDn board II &K RAM ^ it on and go 
through tha typing in this ohopler, using 

DIM A43 

te replace DIM ApbSK 
To BUfFimariie 

1. If the liBtJfig i9 only paftiolly shown or things start jumping arouiKL tha 
space i$ getting tighl. 

2. If ENTER saema lo heve no loot *1 the end pf a SrWr Ihora is probablV no 
room to dAnI with e number. Delete the lina. using EDIT-ENTEH pr DELETE. 

3. ENTER n^hl lose a- me ^llog^her. 

fOf ^ these oddities, the solution is tha sanna: Don't and look for 
some spare Bpeca. 

TTw lirsi thing to cCroider is CLEAR. If yM have vBwiablAs ond you do not 
mind losing any of them, 1 hi 9 is tho lhin^t -0 do 
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ChofilDr 10 


Failing ehi&^ look unneo^sBdry -94atameint9 m tfi» pfogranv auDh be- REM 
$ivi«iri4i^$, Of them. 


Summirv 

Whan the memory fills up odd thinge oait happen; fchrt they ere not iiauellv 

rei*l- 


SO 








Chapter 11 

Mathematics with the T/S 1000 


Turn □□ ths computer us« it -as a uiathflmatioflk calcUttOr. 

?long «» hfws daaeribed m Chapler 3: tvfw PRINT, thin whjt&vef It ia you 
wflnttD Bofvfl. fliidthenCNTPl. 

Thft T/S 1300 can not ortJv adOL bui bIeo swbcmtt. rngliipiy (uEing a atar " 
inat&ad of Iho usual lime; » thia is fairly eommoTH dh campHJters) end 
i*viiJfr [uiirtg / mgte&d of +). Try rhewofirt 
+, end / are {^p^jsQfrj.. and Uie numbara they ooofete i^n are their 

The cvnputv can eleO reiae- ona ^htmibef to Ihe f>Dwercif another Itv using 
the operation Cahifted HI: typo 

PRINT 2"a 

end YOU will out the pnswflr$ ^2^ or 2 cubed^ 

The I/S 1000 wii bIeo oompule comb^eiiC^ df iht oparattona. Fof 
o^emple, 


PRHyT 30-2"3"2+4'2’3 





CKaptv 11 


flivw tfw anBwer 8. Il dad±- i| in «r-oundabout wrty, b^auH firet it out 

al tha powi^fT ("f in orrJGT fram laJt lo right, than all lha mulli|ilic*iiOns and 
divisions C and /), a^in from Isft to right; and than ths additions and 
sublfaciiMi <+ and -i, vet a^ain Irom krfl to rigTit. Thua our ai4«mplD Ie 
worked CHJtifitha follDwin^ 




T“ 

1 

^^ 4 / 2*3 

first the powei^ 

20-10 

20-1S 

i-jr 2*:3 

+ 2 '3 

than thaiiMtiplicatiDn&anddiwtelons 

^ 13 

+6 


1 

2 


m4 then the additfena and* subirectiiiKis 


k 

Wfl loimaliz® ttwa ^rvirtg iscb ooff'-ation a nurntwr bfftweeri 1 

and 16. Itm 0(WBt^ns v^irh high&al pfidritv sr^ evaluated first and 
ton§ wich equal pfkxity attavslustad in Drcfarfrafn lafttci ri§lf|. 

” has pf^nnty Ifl 

■ and/ pno^ 0 

+ luid - have prioi^ty 6 

When - is uBflcJ to na^ate $OfWeih^ as MMfwn you wirltt -1 it has prionty 
9. This is unary minus, as DpfKigad to the mmua m 3-1. {A uf^ry 

Op^racioffi has one Dperend, while a binary oparation hi$ twp.J Note ?hal on 
tha T/S IflOfl ytii^ ^^nnfft use + as a unary operafian 
Thi* order *5 absalutfliy rigid, bul you can circumveivt il by pw^antho- 
ses: BuyHilf^ in parenftheses is evaluated Vm%\ md than Ireatad aa # $irigle 
number, so that 

PRINT 3*2 + 2 

9ive$ the ane war 6 +2 >8, but 
PRINT 3*C2+2> 

givaa the answer 3*4 .b 12. 
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A like ihi* i4 cpiW 5n exprms^of) — in thig caM, 

□r/N/nwfj\7flxprgE--BiDn, twau&B'tha an9A«f is-e nuiiiJ^r. hgenorel, vyhenvwr 
tha compulflr is- flxpdclir^ # rtyittfeiif from v^u. you c^an giva it an Kprefialan 
ins-twad and it will work out the answer. 

You can wrtte number^ w\ih dfrCiriM points, and you can also use scientifk 
no^aliv^ as m quite cofn^fncn on p^Miket cslculatera. In 'bii$, eit'Ar m ordinary 
numbef (wlUi c# without a decimU iMirnk you oan write an e;<pt™n/ 
insisting qf tf^ E. !h€n maybe + or and than ^ ftuamfcff' without a 
decimfll point. The E hare means 10""/'' ('-cimes 1^5^ lo Ihe power of") ao 
thai 

2 34E0= 2 34^ t0*^0 ■2.3J 
2.34E3 = 2.34 " 

J 34E-2 = Z.34 ■ 10"-2 « 0.0234 andao oa 

fTry printing! these out on tha T.^S 1000.1 
It will help to iihdaraisntf |hj$ it you imag™ tha esfpoiient part ahiflmg the 
deoirrifll point along to tha right Cfor a positl^ exponent) or to iNi left lfdr a 
nagati^^ exponent). 

Vory can also- pivit ntore tham one entry al a Imtu, eap^r^Eing: ih^m with 
either commas U or semicolons 1 0* thif Epd JC), If ypy use a comrna, the next 
ngmlwr will bfl displayed starting *^her as the left-hand irargrt or in 
middbfl of the line in the 1£th column. IP you a ^emioolon. the iwxl 
number will bfl displayed imrnadiately following thetst ona. Try 

PHII^ 1,ij3:4:5;e:7:e;9:1^ 
m\m 1.2.3.4J.S.?.fi.9jfl 

to see the diffewcas. Vou can m\x comm$$ $frrnicdlOn$ wHiliin ^ single 
PRINT 

Summery 

FunctiDne: +p-. *. A ** 

Eipressionsy scientific notetions 


Exarolaeo 
1. Try 

PRINT 2 34^0 
PRINT 2.34E1 
PRINT 2 34^2 

end $P Oil up to 

Pn!NT2 34€15 

You will ± 4 ? that after a while the T/S 1 0M also starts tising sciontiltc 
notation. This ts because It never u^as th^ 14 to write a 

number SiffHiiliirlVi try 
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PRINT 2 34E-1 
PfllNT2.34E.;£ 

and 30 on. 

2. Tff 

PR(UT1.2..3..A.„S 

alv^^y&iFK>v«& you Dn ioward ih« nirf numbvr, try 
PRINT 1 j:2;:3;:;4:.-S 

Why rs fl sintfifl ot ssmiMlons™ differant ffom i^ingta om^ 

3. PRINT givaa Only 5 iignific3i¥t digits. Try 

PHIMT 4l94g^723&.42349e72as - 42^17 

Thig pfoyei thal tfia compMtsr can hold all lha di^s of 42 949672 9 5, ^*n 
though rt is not prep^fed to (*rgplfly them all at onta 

4. If you hav# soma log tabi05. ta&t oul if^rs rula 

Raisi^ 1C to the po^w&f' of a nurrilwr is the Bame as taking tha anlikig ef 
that nufnb^ 

ForflKample, type 

PRINT 3^10 

flnd look upttieanMog of O.M10. Why erathe answar&ftDi asucily aqual^ 

5 The T/S 1 &M uses p^nj ijrttfrnietic, which meaeg that it kaapg 

separate tha d^its ol # number Ihs and tha poaiiion of the point 

(1>!i# ejrppnAnd. Tha answer ts not alwaya OHaet. ifgc whoha numbers 

Tyf» 

PRINT lE10+1-1E10*.lEm-iei0 + l 

Nurrfcera are held lo tbout '9 1/2 digrts acDyraicy. so 1£l0 big to be 
held flKeotly right The inaccuracy ^^1ually about 2) is rrmre than 1. bo tha 
numbars 1 El 0 and 1E10+1 appear jo the compirter to be aqual. 
fqt ^«ven more peculier esiamplo, type 

PRI^iT&E&+1-SE9 

Here the inKcuracy in SE9 Is pnEy sljdut and the 1 to ba added on. in iiiet. 
gats fXiisfTiiHid to 2, l^ra the numbefs 5Ei+i pnd 6E3+2 appear to tfw 
computer to be equal. 

Tl^ Idfgast inieger that can be hald oomplicglv eocerately is 2^^-1 
(4,2 94,9-6 7,2-9 5>. The T/S 1M0 rpundls this to B significant digits and rt 1$ 
displayed as 4,294,96 7, 3QQ, 


S4 










Chapter 1 2 

Advanced Printing Techniques 


Ychj ^iII r&caH that a PHIHT j+sttancrif hias a liis-t of ilems, eac-h -Dne an 
axprv^icHn (or po^Eib^ nothing at atilp and 4hattt>ay ai-a ae^ralad by cc^maa 
Of aemiCQ4oT\3. Thara ore two rv^^irv PfllNT iivmE usad lo taM tha oompular 
not H/hflf, but rt^a/a-lo print For example. PRINT AT 1 1, IS/""'" prinli a s4ar 
iA the middle of ihe urean. 

AT line, icqtttmn 

movaE the PRINT pDEition (the place where the naxt item \% lo ba priniad^ 
to the hne ar>d column apacifiad- Ling? are numbered from 0 Cat the top^ to 
2 1, and! columns from 0 Ion the teftl' lo 31. 

TAB col^jmn 

rThOves the PRINT poiiition io the colurnn specified, h slays- on the &ama 
line, cr, if ihie would involve bart-spacing, moves on to tha naxt otw Noie 
that the oomputer faduoea ihe cbAavui number modulo 32 ^ divides by 32 
and lakes the rgmainderJ; so TAB 33 maana the aema ea TAS 1 
e>.Bnif>la (to pnetoui a CoAtants r«gf-lwsdin>Q|; 
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PmiMTTAe 1 l^^COUTEmW'^AT 3 1 
"CHAPTER'‘^TAi 34; ''PAQE'^ 

S(Mirk«$mgl points 

(a You Shoultr normally use swnieofcems wilh these rtew iieim ss vve 
doofr ptjovo. You can u±a cc^rnas Cw ODlhnFug. (rt th® gnd of the alalemontk 
but this mafiivs (hat after hah^ing sot up the PBIUT pos^ion you 

immpdietely nrwve A to eiihar thg lafit adye or lha of the screw 

DU Although AT and TAB are not f unctio*T«. you have to type the furnybon 
l^ifTed EPiTEftl to g^1 

liii] Vcu canncrt print on the two l»Hom Inns iZZ m6 SJ) of the acree™. 
Relweticeeto Iho' "botlem lino" ueuelly mean line il 
livi You can use AT to put the PHIPIT iposition even where ihgrg is already 
samethirig printed; Ihe o4d stutf will be overwrifien 

There ere iwo more staierticnts connected witti PRINT namely CLS and 
SCROLL. 

Cls clears the scraen ^gi northing else). 

SCROLL mpye* (he whoie display up one line ilasiir^g (he top linel and 
moves Ihe PRINT positiqn (pthe beginning of the bo(t(^ law 
To see how it iwyrk 5 , run Ihia program: 

10 SCROLL 
20 INPUT A$ 

30 PRINT A$ 

40 GOTO 10 


Sumnury 

PRINT (terns AT. TAB 
Stateinents CLS, SCROLL 


Exeroieee 

1 Try running thij: 

10 FOR 1=0X0 23 
20 PRINT TAB S'Ll; 

30 NEXT I 

Thie shows wlial i$ eneani by the TAB- ngmtwr^a be^ reduced mpdiA) 32 
For a mi5f*enefeEting example, Change the 6 in Ina^O Ida 6. 




















Chapter 13 

The Character Set 


The puncluallon marka and ^ cn that can ipp« 9 r m strings 

are called eh^r^ctBrs, and they ms'ke w chn alptiibei or that 

the T/S 1 000 Iheae charoDt^fs are m¥\^ but ihere 

are aom©. called tok^s, that represen! whple wOni$, ^eh PHIHT, STOf ^ 
*V and so On 

There er© 256 Dhaifactare atogethen end each onp Iik ^ code behvaee 0 
and 355 A. cj£mr!|pltt>i li$1 them apf]Heare in ttw Appendije To convert 
between cades-and cJhafacters. diefe am iwo luACftons. CI^DE andCHR$. 

CD[>E ia applied \a a string and giyw the code <h* character in the 
firing lOf^rr tb^atringfia amptyK 

Cfimt IS appliad to a number and givw the singl*6 ch^r^ctOf atfing whose 
c^ode is t+iert number. 

This program pfinCs-Out tNs emirs Chjroctef se!. 
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LETA=g' 

29 PfllhlTCHFt$ A: 

30 LET A=A+1 

40 IF A< 25S THEN (JOTO 20 


M tho lop y<3u can ^b€ the iyiiftttils ", C. S and su on up to 2- appear on 
the keyboard mi ^ typed in you h^va th® Q omor. f urlii^ 0*. 
SKiu can 5W the saiiw ctiaracler^. bur in whifa on Wack these 

a™ also Dtjtarffeable frpm the kcyfeKMfd. If ycu QRAWICS (shifts &).. 

th?[ curw v^U come up as 0. Ihij means owdft. II fvp® b 

sypnfcol, it will appear wu ics- mmr^B Mwieo lofnv snd this will go on unW you 
{GRAPHICS again. DELETE wil hav* its ueu^ mea^iiog. &« tpFeful not 
to lose the 0 cursor amoAg all the inverga video ch^nseur^ you've jnwt typed 

When you've e^pernai^^ted' a bit, you ahoukJ still the cKaracler set at 
Ihfr top, if nnl. then run the prognsm again At the beginning are space and 
len patterns of black, iivhhe-end gray blobs., further on, chare are eleven more. 
Theso pro caied the sK^ubo^s 3nd are used for drayvir>g pjolun»? You 

can enter these from ch® keyboard, agein using graphics mode (except for 
space, which is an ordinary symbol uS®sg Ihe □ curaor; the black sauase- is 
inverse spacal . Use the 30 k-eys that have graphics symbpfe written m thervi. 
For ettt*ngfl, euppose yonj want the s-ymbd which is Ihe T key Press 
GRAPHICS to get the □ cursor; attd then press shrfc&d T. From the previous 
desoriptiOA Of the graphk3& ftiode, you would expect to get an mrtr^i victao 
symbol; but atinfied I iii noirfially <, '>^b tcAen, uid tokens- have -rw inverses: 
se you gnt iht graphics symbol ^ in$tvad 
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Ih4 22 graphic 


SyrfilfO^ 


E 

□ 

H 

D 

D 

0 



IZ2 


\KWr 


m 


1 

2 

3 

4 

& 

e 

7 

I 

9 

10 


□ cirll 
SPACE 


E3 

shmad 1 


Q 

Ghrtigd £ 


0 

Khi1l«d 7 


0 

shiPl^d 4 


sMllad 5 


0 

siiiftpd T 


□ 

sNfled E 


chllsti A 


B 

sh^ed D 


□ 

ihfheci S 


Symitof Cotie 



Hotvobiametf 


3 

SPACE 


Q 

shiflsKl Q 


S 

afK^eti W 


0 

sN^Ik! 6 


m 

shrtteS R 


sMiBff 4 


0 

shiHnfil ¥ 


□ 

shiftfld 3 


0 

M 


P 

SftilW G 


0 

5hilt«} F 
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Now [ook^tthia Dhar-acl3r ^ agm. Tha lokans stafpd oulqwba^lfi^rlf iti two> 
bkKka: 4 amafl gi-oup cf thr** liHND, ||^JKEY$ and Pll* shier Z, and a langar 
group (atarting ¥Mh ths quDls irnega after 0^ and running tram AT up la 
COPVI 

Th* rwi Off the charactera all aeem to be ?. Thia ia acluall*^ juet the way 
tfiey gat printed; tha real question m^rk i$ bfthvnfi : and I Of the othera, 
sorrieareforcoptrd charaotara like 0 , EDIT and ENTER, aftd lhareat; are for 
characters that ha^eq $pecia3 rn^-aning for the T/S 1 at all. 


Sumnirt 

Function^: CQDE,CHR$ 


EKerclaea 

1. Imagine tha space for ona symbol di^idad up inio fo^ quanera- S ■ It 

e^h can tro eih:her Wack or white, there are 2'2*2 "2 « 1 6 possibili- 

tiea Find them all ^ the atiiaraclar set 

2. Imagine the space for cne eymbcl dividEd inio two hcuizcnially. U - II 
each hall cen be blac*. white or gray, iheng are 3"3 * 3 posBib*ties. Find 
them all. 

3. The oharacters m exercise 2 are designed Ic be usad in t>crizqntal b«r 
Charts., using two cPiOrs. gray and black Wfite a program that inputs two 
numbers A and B fiboth between 0 and 321 aeddr^sa bar chan tdr iham 


3 


&- 


You will need to start off by printing ihen change to eithw "H'' hr 
'■ on wf>ath^ A 4 mor* or lese Chan B 

Whal does ycw^ program do if A and fl are rwt whole fhMnbers? Or if they 
are nol le the faiige bo 32? A go<>d — '"u^er friendly^'' is the fashioiiable 
term — program will do scmething sensibie and useful. 

4 There are two diherent ali-gray oh vaclers on tha keyboard,, on A and H. IT 
you look at thefn -dosaly^ you will $ea ihai tha Pfte pn H ike a ininialure 
chessiTOPd. while the orte on A is like a sideways aheasb^rd. II yov print 
tliem next lo each oltWp you will th^t thoy dorn't |oin up prapedy The one 
Ofl A is used to jom jp neatty with ^ and mi ten S and OL wheieas the one on 
H joifirs up naatly wilh fa and Rlcn F and 01. 





















Ciiaplef 13 


fi. Run ihi5 prOgrjim: 

Iffi IMPUTA 
2^ PRIMTCHRiA. 
QOTQ }0 


If vXMj ^ill Q^perinf^fet wiiti iL you wil find for A is. 10 

Che rifl^rBsl whofe number, md if A is. noS in ihi$ ng^? to the prayflm 
slops With report B, "‘inlEgcr out of range/' 

6 Ueing the codes for the chpr^ctors. iwg cam sKiend the concept oi 
beticel Ordering'* to cover strings cofitarnifig any characlei^ not just lettw. 
If, instead of IbMing in terniB or the elpheboc of 2^ iette^, we vse the 
extended alphabet of J&& oherKten- in the same order as, their codes. Ihe 
principle i& exactly the earifie. For inManct. aher^ brings er? in sl^habetical 
order. 


ZACtfARV' 

- F - - 

■-1 23 TAXI SERVICE" 

"AAS VOGEL*' 

■^AAQEaaHcin " 

■TACKARY" 

■' E3DRDVARK'' 

Here IS the rule Fir^t. compama the firal charactefs m the twt> siring?. M 
tt>ey ditfer^ the code of one of thefn is l^ss iFiirt thet of The other, and the 
string ai wlitdi il is the first climcTeria tfie earlier Oessef] of the two strings. 
If ana the semeL tf^n go on to comp^m fi^ ria-Ki chorgctei^ (f in this- 
process one of Ihe sinngs runs out before the othfiff, thet string is the tatlier, 
Otharwisfl tf^ are ohviausfy equal. 

Type m again eha progr^im m eseercise 5 of Chapter 7 Ithe one that inputs 
iwp stririgs and prints them etorderf and use II li^^jcporimcnt 

7 . Thi® program prints a aoraenful of random- tri^ek gnd white graphics 
characters. 

10 Ltr A=INT tie-ffWJO) 

20 IF A> =0 THEU LET A-A+1 20 
30 PRIhirCHRSA. 

4D GOTO 10 

(Howff 


at 

























Chapter 14 

Graphics 


Hwe m acHTifl th* mors anracliw faatyraa T/S 1M0; tha^ utiliza 
pf'r^fs Ipiceuns fllamanta). Tha you use fi>f cispiar has 22 mm end 32 
cnlumn^ making 22 "32 = 7 W charactef poMiont, (iflch containing 4 prjtala. 

A piKel is specified iMrfctrtiT. rls- Tlhi^ f\r$t i(S x- 

CM/tffMJe. danoia$ fa^ is across from lha BatTwin left-hand column 
jfeniflfnbflr, X is ACROSSI, and Ihn s^nd. its y-coflfltfiwaTe, lalla how limp 
it is from Mm These- cocffdinataa ai-a usuilly written as e pair m 

pironchisis. so IS3, 0), i|fl, 4j|i and (€3. 43) are the- tMliprfi 

bottom right-, topliit. ind top rigiift-handccfrwffi. 

Tha steteflianl 

^LOt a-odOnj^ta. y-coondwatfi 
blftcifs in tha pjyal wilh those coond^atas, wfiie Itwstifci^nr 
UhPLOT K-«Ordina(0. v^oordinata 
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blanks it QuL 
Try thissimpla program 

10 PlOTIhlT 4^ND'fi4hiniT IRIMP"44j 
20 ^^ PUT jfti 
30 GOTO to 

This plots B randofn point each uma ypu ENTER. 

Hera 19 a nfief« useful program It plot9 a graph of tha fynebon SIN la sir* 
fcirvalu^E betwaen^land 2 pi radiani. 

t0 FOR N-0TO63 

20 PLOT N.22+a0'SIN Jg-32Tlli 

30 NEKT N 

This nvHt Qm plots a graph ol SOA; {pare a par^bolal betv^asn 0 ard 4: 

10 FOHN*0TO &a 
20 PLOT W. 20'SQR{N/16J 

W NEXT N 

No1*ca that pi:wl w5orc*rxatK era diifaraiil Ir^m iNfr and tolumn in an 
AT item. You may liivd ehv at the eiid of this ctiapta u$qM in 

working OMt pi»^l-coordinates end Tina arki cdlumn nymtwrs 

ExeroiiiA^ 

1. There 5re IhrM diffe^enoag emckfig iha nyrrih#rs in on AT item and pisiel* 
ODorJrfHatea, what are thay ^ 

Suppose * IPFINT position corragpoi^s to AT L. C [tor line and coAMiifiJ. 
Prove lo ynursarf that the four piKels in Hr^at position have x-cooidinataa 2"C 
Of 2"C-i-l, gnrf v-toondinataa 2"^2l-i^ om 2“L2l-il + 1 ILo-ok el 
tho diag^am.^ 

2 Aitei- tie simpte program m that it iwEl fills the Boreen wlih black C® 
square 14 inverse v^eo spaDe]^ and (hen unplots random points. Il you 
have onfy 1K of memory — if* standard maeriHW without enlr^ — 

you will find yourself njnning o^t of space and wil h^ve to alter the program 
so that It uses only part of Ehq ^rteoe 

3„ ^Wodify the SIN grapTii pfogr&iift so that before- pkitiing the itselP it 
ptfints e hi5tfin>iitel line of "-"s for an x-ajcia ^rd a vertical hr* of 'Vs for 
e y-exia 

4 Wrilo pnogrttfiirs to plot graphs df more funclions: e.g., COS, EKP. LN. 
AtN . INT so Cpi Fof #ah one. you* rnnsl make Sure that the graph (its the 
screen, so you will need to consider 

C) ewer whai range you are going co take the funotiona icorraspooding to 
(he r&nge 0 (0 2 pi radians for the SIN graphK 
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{ill whare on It* sciwi to put (ha i-a^is (corwasponding to 2i in lina 2S in 
thaSiN graph pnagrani>l 

4iil Iso* to acale (he y-B4is ot itio graph fccrrwpQnd^ to 2S' in lina 23 of 
IhqiSm graph pr^ogrant) 

Vpu find that COS iBthseasia&t — it'&ju9l like SIN. 

5. Hun this: 


10 PLOT 21.21 

20 PHIHT "HEAVY QUOTES'' 

30 PLOT 46.21 

PLOT movaE Iha PRINT posKiofi to (Pie firal space afler (he PLOT kxedoe 
lU hi PLOT does too.l 

6. Tina suhroulKie drawl a leirfy sirright line •from Tha pival (A.BI to the pi»a+ 
lO^OK LPsa il as part of aorm main program that supplies (ha vsluei A, B, C, □. 

Ilf yOo do npT h^vQ « mafTipry aKpansion board than VQU will probably need io 
omit the RPM ataftanffints.l 

1003 LiTUuC-A 

1005 RE M LP SHOWS HOW MANY STEPS OVER 
WE NEED TO GO 
1010 LETV=0-B 

1015 REM V SHOWS HOW MANY STEPS UP 
1020 LETD1X=SGriU 
1030 LETD1Y=MN V 

1036 HEM (DlK.OlYl IS A SINGLE STEP IN A iXAGOINAL 
DIRECTION 

1040 LETD2x=5GN \J 
1050 LET D2Y«0 

1066 HEM (D2K.P2y) IS A SINGLE STTP LEFT OR RIGHT 
1000 LET M*ABS U 
1070 LET lSI=ABSV 

1000 IF m:>nthen goto 1 230 

1090 LET D2X=0 
11« LET D2Y=SGNV 

1105 REM NOW I02X,D2Y|| IS A SINGLE STEP UP OR DOWN 
1110 LETM’=ABSV 
1120 LET N^ABB U 

1130 REM M IS THE LARGER OF ABS 0 AND AflS V, N IS THE 
SMALLER 

1140 LET S=INT lM/2) 

1145 REM WE WANT TO MOVE FROM (A.BI TQ IC.D] IN M 
STEPS USING M UP-DOWN OR FIGHT-LEFT STEPS D2. AND 
M-N DIAGONAL STEPS 01. OlSTRlBUTEO AS EVENLY AS 
POSSIBLE 
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1 16a FPRN=gTO V 

1 160 PLOT A.B 

1 170 LETS.=S+N 

1 100 IF S<WTHEN aOTD 1230 

1 1 90 LET &=6'-M 

1200 LETA«A+D1X 

1210 LETa=B+D1¥ 

1215 REM A DWGQNM STEP 
1220 GOTO 1260 
1230 LETA=A+D2X 
1 240 LET e^B+D2V 

1 24S REM AN UP-DOWN OR RIGHT ■LEf'T STEP 
1250 MEXTN 
12€f0 RETURfJ 


Th? I^t p^Ft hnea- 1 1 B0 
Rtastfia cha M-N D1 evanly 
vviTh tb^ N staps- 02 = S 

filDnopoly bCiMirCi M 
^r^MP d I ha edg a, numbarad 
from 4} Ed M-T. Th^ gpqMirsvcu 
ara un ut any tifFi© Ie PMnber 
-sEarling b 1 lha c&riiar opposite 
GO- iuch mo^a t&k*a you N 

i^puaraE around tha b^^rd, and 
ifl Una oo tfw acraflfl 

you fnak-eeitlwa itlfc-righl /wp- 
dcrwn iiflp Sf you pas* GO cw 
boardO, or -a diagpiftal mp 
oirwfwiaa. Sinca v^uriotal ioiif- 
ney on tha board is M"W 
or alE ihfr Bnwjnd H timM, 
you pB*E GO tjmasv and av^n- 
ly spaced oyt in M *tBpa 
?r 0 N laM-righty up-down 
Adjust Ifie prggrgm *0 ti^at if ffifiothar paramaliir. F. i* 1. Ttwl« is drawn av 
(as haneb Bffud if it is O. thu ling ig drawn m wtwte lualng UNPLOtI Yp^t 
oan then delela $ line y*p've just drawn by undrawino it. 


J 
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_ "? 

J 

1 

1 

7 


A 

1 

ID 


n 


l^ 

111 

■r 























Chapisp 14 



1S- 


















































Chaipter 15 

Functions 


MalhamaticBlfv, a iiirfic-Uofi i* * rvl# ^Or giving a niMniMf fthe ms^M in 
OK^hvngn annlhflr [tiio BrgtAm^f}t, nf and ia « un^ry 

□paratiofv. Tha 7/S Iflflfl hm ^dmo trf those buill into il; their names ana tlw 
word;!; wricien under llhe ke^s. SQR, f-ar ini^tanca^ le Uia i^miliar root 

iurK]lkM^^ and 


^EINT SQR i 

givae 3, tha square root at 3>. yee 501^. ydv fir^t press tha FUNCTION 
— ihifwd ENTIR TFHe changes th# curEor !□ 'i, Now prasa tft&MH 
key IHji SQR appave on the sc-raen, tl^<3ui40r changes back to IS The 
asm* rftfrihod works fpr ell th® worifc Ihat ana wffftten undarneaUii tha keys. 
naarN all of wiwchana f^irtction nannes.1 
Try 


PRINT SQR 2 


Vtki csn laa^l the SCCutacy of (he answer 








Chiip^r IS 


PFUNT SQR Z 

which flught c& 2 N(?t^ thsC NSCh SQ R? ana work^l Out The V and 
iiv ^acE all funclicma laii^ept one — NOT) are wr^ked ciuE before Iha i^a 
Oporirticins +H "h / and A^iti you can circumwid 1/^ rule using 
f^Bre^theaa9. 


mm aoR a^2) 


give^ 2. 

Hers m seme menj f^notiens (.Thane e compieta list in Chapter ZlK W 
yo4*r math i& not up (o understanding sonvie of thaae, it eJoesn't matter — you 
will ^jll bfl eWa !OMSe (ha computer 

SON The Sign functien Isomatimaa callad to a^id confiision with 

$IN) The rasulr is .0 or +1 aocar*^ to whether Iha argument ia 
negative, zer o or poaftiva 

Tb# absolute value, or modu^iAS. The nasutt is the argument made 
pDBftiMe^ 30 that 

ABS -2 2 - AeS3.2*3.2 

SIN \ 

COS I 

TAN I The trigonemetric iiMtion^. Tlb^wcrk 

A£N amsim I in radians, not degrees. 

AOS areQos I 

ATN anctan I 

lH natural rogerilhm (to baae 2.71 S 2 S T 32Q:«li^$ 

iXP eitponential function 
SOR ^uaieroot 

IMT intager pert Tti« always rounds down, so INT 3.9 ■ 3 and 
INT = -4. (An j'nie^r ia ^ whple numl^, posiibly 
negative.! 

PI ■= 3.141 SS 26 & tb^ cir^umf<$f^^i^ in inches of B eincle 

one? mcTi acroBe. PI hasw ergument. IType function w under 
thelvtl^y.l 

RND Neither has HND an argurneffiit. It ytalda e random number 
betw6fni0 (which value it cw ^nd t Iwtiich it-cenn^g 

All th#^ CMCifil PI and RND- ar^ yrtflry dpirfrtiOrli wifb priprilY It, and 
RND are operations, because they have no Gperands.1 
The tfigonorti^lnc liirtctM^ns, ee well m EKP. IN and SUR.- are genaraHv 
calDylsted to 3 digits acDuraev. 

RND and RAND These are bodv on the aarwH hey, Put whereea RNO is i 
function. PiAHD 4 e keyword, like PRINT RAND tf used for corrtroJKng the 
randomness of RND. 

RhTQ i^ rui tfuly rendom, bui insiead iollows b li'Kod seqptnco of '€5536 
nuimbefs thet happen to be ac jnMTiiMed up as tc appear rendgm (RND I 3 
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Chapter 15 


Yitm can uso HANP to Etart RND ofi al a dtfihiic pJsw 'm 
this »cimfic8 typing RAND, than a number 1 and 6553S, and 

than EMTCft li'fi n^t ^ impofftant to know where a givan number st 3 rt$- FND 
oif, ^ that the same nyinil>Bf after RAhti wnii start RND otf at the 

Eama place. For: ins1«n^s, type 

RAND 1 isfid ENTf R|i 


and then 


PRINT FtND 

and type- both thaae- in 4 im several lirnes IRemflmtMr io us* FUNCTION to 
BNO) The arkswer ffom AND wil always tie 6>3®2J73.55S6. not a yery 
random eaquanoa 

RAND ^ 

Lor you can laa^^ out the $lphllv differently: it detennmei where to 

start RND off by how lofiig tfw talayislcwi Ms t:wn dn. arid this should be 
genuinelv random 

Note: In same *aleccaof &ASIC you ir^i always ennoee the argument of e 
function in trzwkots ThiE is not the ca&e in- Sinclair BAS-IC- 


Summary: 

Slalemant: RAND 

Functions: AB&. SIN. CDS, TAN. ASN. ACS„ ATN. UNr iXPr SQH, 

INT.PhFtND 


Exercliifei 

1. To gee coeftmi^cn loqarrthrns ito base IflJ, wfti^h ero whet vwj''d look up in 
lo^ tabLes. divide the natural logaritlwi by LN 1 0 For exampte, to find lofl 2, 

PRINT LN 2.-1LN 10 

wHicIi ■gives the answer 0 3^103. 

Try ^ing multiplication and division using fe^s, using the Ti'S 1000 as e 
set of log tables ^ Ihie way. Check tho engwgfs using * and /. The direct w^y 
Is more accurate 

2. Exp and LN sre ^nvarsfl functiona in the sense Ihtii if yop gpply o^e wd 
then the other, you gel back io your brigini]il n^yinibaf For instance, 

LN EXt> 2 - EXP LH2 = 2 
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Th« al&D hQidB.fQr3IN md ASNI, FidtCO^ ^nd ACi, arid for TAN ar^ 
ATH You cm ii^n E& CesT how accuratfltj^ the Gornputer works ou1 
Funciidii®. 

3 IT r^iang ana 100" To con^^crt li^om degrB^K yioo divkJB hv 

100 arid muPtipl^ by tt : 1h^¥ 

PtH3^TTAf^ (4S“100-F11l 

givsstan (1). 

To gel from radians to dogneas, di>^ide t>y tr rAultiply by 1 
4. Tpy 


PRINT AND 

a itw times lo 5w h^ow tfw ans-war Cm yOu doteot any patlem? 

^U^!^lik6^v.^ 

How wiMd yCH^ usa RND and (NT to get e randwni whole number balwwn 
1 arid 6. to rapraaenl the throw b1 tMI IflND "€>+ 1.) 

& Teat thie rule: 

Sijppoa*yOu^hpOOse a number betw&eri 1 find 072 end lype 
HAND end iINjn number (BAd ENTERI 
The rwjtl value pi HN D will be 

170 " (ypurmifT^ + 11 - 11 V 655-30 

6 IFor mathamal)Ciiari$ gnly.^ 

L«t p be a llargel prime, and tela be a pnnWtrve root modulo p. 

Then if b is the rpsitliieor a'modulo p [1 < - h, < = p-iK tbe^^quaricfl 

b, - 1 
p-1 

■E a ov<ilical s^uwice oF p - 1 dislti%cf numbers, iri ihe range-0 to 1 fe]icludir^ 
1 ] By chposing j suitably, yoil -can make these look fairly random 
66537 is a Meraenne prinae. 2’^-1 Use this, aiortg with Gauss'j law of 
ejupdr^iit; reciprocity, to ehow that 75 is a primlllve rool infiodulo 66537 
The TrS 1 AM us« p= 0 0 53 7 and 5=75, and stores some arhil/ary 1 ia 
memcry TEia Iwiictwn RNO involves repleeing b-1 in mamory by 
end yielding the result Oh.*,-! h'lp-l). HAND a ^ilh 1 < = n < = 05535; 
nrakea b Squal lon+1 

7 lINT always rOiirids down To r-Dund to the nearesi integer, ^dd ■& 5 first 
For in5.tance. 
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INT 12.9 + 0.51 = 3 12.4 -h 0 5) = 2 

INT I-J.9 + 0.S^ * -3 INT ^w2.4 t 0.51 = - 2 

C-Dmpara with ltieanswar&you igerl: when yau Jon't-add 0.B. 

0 Try ttyne the $ymboJ #: the screen will show PI) 

PRINT PI. PI-3, PI-3.1. Pi-i I4.p(-3.i4i 

This shows- howflccurataly thi5 wrnputer s-tores n- 


n 





















Chapter 16 

Time and Motion 


Sometimw yoM y/ffl wans ts make thfl prrjiaram take a spflci^iiid Ipngih oF 
tifm, and f£irthlaf>urpo»VD^ will find Ihe PAUSE atfilamant ubbIuI: 

PAUSE n 

■5topa computing for n franws of tha taifrvision (al SB* ffaj™a par Baoondl. n 
cin t» up tfl 327fl7. which grvei iuvt under 1 ] mBnirtiis;- if * is bAv 
biggar, rt rroans- 'PAUSlE fora^wr" 

You csrt elwsys Cut i p3U!fl Itw&rl bv pressing a kay Lnote Curt, 

will aaiiBB a break a& wrtIL You Neva to praas trio kay down aftar tha pauaa 
hM 

At ih4 nnd i:>f rhi p$u^, tha ^craou will llB^h. 
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This ptfogram wcirk?. ih^ hpn^ Ihflne just 3 s^riglB-dot-Dn of 

B^kxk. 


5 HE M FIRST WE' DR AW THE CLOCK F A.CE 
I D FOB W=1 TB 12 

2D PRINT AT 1 0- ID^COS (M-'S-PIJ, 10 + 10"SIN (N/e^Pi); N 

NEXT N 

35 HIM NBW WE START THE CLOCK 
4D FOhT=DTO 100DD 
45 HEM T IS THE TIME IN SECONDS 
M LET A=T.'30'PI 
&D LiTSX-21+ie*SIN A 
7D LETSV=22+|0'CCIS A 
20D PLOT SX-SY 
30D PAUSE 42 
31D UNPLOT SX.SY 
4 OD NEXT T 

Thia ciQ€k i^ill run do^n altar about 2 3/4 hguri l?<#C^g$>4: 4l linv 4^. 

YOU can oaplY make il Tjn k>np 0 r. Note huw the timing ia cootrollsd by line 
3D4. might PAUSE 60 lo li: tick once e sactxidL the 

computing takfls tfenfl* fts well and has tc be allowed for. Thie ia beat tisne by 
trial and arror^ iHwtg the aamput^ Clock again $1 »reol pne md adjustiiif line 
3D0 until ihey »gr 00 (Vou can^t dfo this vury aocurati^; an adjuatmanl of ana 
frama in one second rs 2 ^ oi hill an in ad^X 

The function IN KEYS -Iwhich has^ noi argumentl< raada the Keyboard. Il* you 
afa_pfe± 9 in 9 OMBOItv one key, tbe i-aaiiit d tha charect'ir which that key gives 
in Q mode: otherwise the result ia th® empty string. The control char^tera 
do not Hava thair usual affect but giv® i-esAift$ lik^CHH$ 11 g for ENTER — 
they are print&d ae '7''. 

Try this prograrrL whch wgi^s lik^a lypawnt^r. 

ID IF INKEY$ < >'''"'THEM GOTO 10 
2D IF INKEy$ THEN GOTO 2D 
3D PHhNTINKEVS 
4D GOTO 10 

Hera line 1D waits for you to lift your fingar off the kayboard srfMt Ifna 20 
waits for you to prase a new k#y. 

Remember that unlike INPUT^ IN KEYS doasn'l wait for you. So doft-t lyyi^ 
ENTER, on tbi otiw hand, if yOu d&n"t type enythinn at all. you have nnsBed 
yoyr oharM In tNe program, line ID "in^aila fof yOu'' by Ibe GDtD ID 
fepetition If no k®y is prasA^. 


ETEerciaes 

1. Wh^r happens if you leave out In 1 @ in the typewriter program? 
2 Why cw^'t you type space or £ rfi tha typawrhar program / 


TS 
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Here Is a fv^ilM pr\>Qram that ^m^E- you a spa»4f lypa Cursor right 
Cihift*d 91 

1^ IFINKEYSo'^'THENGorn;] 10 
20 IFIMI^EV$=- THENGQTO20 
30 LET A5-INKET$ 

40 IF A$=CHRi 1 1 6 THEN GOTO 110 
90 PRINT Af 
100 Oq-TQ 10 
110 PRINT 
120 OOTO 10 

NtJte Ehal we INK.EY< into A$ in line 30. It wotfid be passibte 
this en^ replace by INKEV^ in fanes 40 $nd 90, tui Th#ii-vvGuldi always- be 
a chance- thmt iINKEYS <cMd change betwaen the linea. 

Add ^rps moi-fi prc^am sc that if ycu riyp^ ENTER ICHRS- 119) it 
vcu a new fane. 

3. y«Mj can als^a use 1NKEY$ in cDfijuncfen wilb PAUSC, as m thij alc^mi" 
live typewriter ,progir.am. 

10 PAUSE 40000 
20 PHINTINKEVt 
30 GOTO 1 0 

To rpake th«a work- why is it sssentiM thee e PAUSE not finish if 4 finds ycu 
Blrea^ pf^S+rt^ ^ i^ey whan it starts? 

This method has thedisadvanfaga 1h(t the scrioen Hashes, l>ut in fa&t moda 
It is the cniy wjy of dding it When you run a prc^m in ia$t rnode. notice 
that Ihfl computer uses tbep^iiise tc di$pley the lele^skin picture. 

4- The -fdllowing program makis ihg compirteT rfcpiay a number, which you 
(or m inne^tfit victimi ntusl type m repcmse. To b^in with, you have e 
second to do it in, bul II you it wrongi you get a longer lima for Itit hspsl 
nuAi^, if you get it dght you get less lime fpr the ne^i one. Tf» 

idea is lo gel it going es fjsl m possible, and then press -Q to find yoirf scor^ 
— Che higher the better 

10 iETTw^Q 

IS ftEM T=NUWfflER OF FRAMES PCT TURN - 
INITIALiY 60 FOR 1 SECOND 
20 LET A$=CHR$INT-;RN0'10^CODE ’"0") 

30 flEM A* IS A RANDOM DIGIT 
40 PHINT A$ 

50 PAUSE T 
60 LET R$=1NKEY$ 

70 IF THEN GOTO 200 

30 IF A$=e$THENfjOTO 150 
30 PRINT "'NO GOOD^' 

100 LETT=ri 1 
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110 flOTO 20 
150 mni "OK" 

160 LETT=f0.^ 

1 70 fiOTO 20 
200 SCHOLL 

210 pRiuT "VOLin SCORE IS ":a^T 


S. Try ^his: 

le IF inJKEY$ = ■ THEN GOTO 10 
2® PRINT AT 11.3, ''KEYBOARD TOUCHID'' 
30 IF INKEY$ <>'■■ THINflOTO30 
40 PRINT AT 11.14/ ' 

SO GOTO 10 


7« 






















Chapter 17 

Arrays 


An -arT-QV 3 4^ v^ri^l^, Or £ll ^th th^ namfl 

diBlirtSuiahed only fary b numtwr [the mtsGf^pA wriniin m partnthosos eic&f 
tha nama For BKamplv.tt^ n^it^ DOuld bB A QiAs control ^ariabliE- of FOR - 
NEXT foopa. tha n-ame c^f Brn array be a Eingfe iBttBrl, iwelva 
variaWfls would fhm A^ 11, A(2), .i^d so pfl. up tia A(12K 

Tha ejameTits of m anafv wo callad gs gppqs^ to 

tha vanoMa yOu $ra ^r^dy iamllior Mith. 

Gafore you can ifse an wray you mwl roserwa soffne Sfsaoo for d insidi Itw 
oompuler To dO thityOij DIM Her dlnnanslon) statcmanl. 

OIM A(12|^ 

yp gn grr^y ogl^l A wrth 12 4^je^ 1f%fa arc 12 aubscriplad 

yariablaa A^1]r.... AC12^^, and initializes-the H vpii^ 1[> 0. 11 «l$ci dalatea any 
array oaied A thfrt aKiatad provTOusly. IBut nol a simpla vwiabta An array and 
a BiTFifsie numerical variable wilh Ihe sjrne nstin^ ocn coaMiSE, and thare 
$houlcin.'1 ba co^fu^on baiwcan ttwn. bacausc e anay variable always 
t^BS aaub^npt.l- 
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The Bubecnpt can ba an arbiErgry nwnwi^ja! axpregsron. ao now 
wrila 


It FORP^-I TO t2 
2t F^RIIUT AINI 
30 WiXT N 


You can al$4 ^ up arrays wvth moiffe than on* dinnaniign, In a Iwo- 
pimflnaHiinBl arra^ you naedi two iTo spacify onB of the- alanwnla — 

raider lik^ tha lint^ ^nrf column numbflns to apecify a chiaractar prs^iticm on ^ 
tvIgviEiofi Ecnean — ao il Um fomol ^ E^bla Ahamatiye^^ if you imagine 
tf>e line and eolumn nunnl^r^ ttwg dimenaiDnsJ as ref wring to a prifite^ P»gB. 
ydu ^uld have an extra dimBnalon iqr tih^ p«ge TiymlTWi;. Of DDurae, we ere 
lalking about eairtfieriic arrays; ^ elaments would not be printed chirncteie 

n 3 book, bul numbers. Think oi Lhaeleni^nrtis o^ athreB-dimenstonalerFey 
C as being apiecifiec3 by C ^p^e number, Ime number, coiiMifm-numh#r) 

Fpf eicample. to set up a two-dimanalonil mw B- Hiwth dinwnsiDn 3 and 6, 
you use a DItyi stalemgnt 

TNe then givea you = 1 B $ub$^pled ywiab^s 

6 ( 1 . 2 )_ 

BC2,1). BE2.2)_SaS) 

BG.I). 6(3.2). ^ . BO.0) 

The same principle worka for d^nsionE. 

Alcl-iough ydu can f^ve a number and ao Btftay with tha imm. you 
cannot have two arrays with tha H^mp npme, ev-gn if they haye different 
numbwa of dimenfidti^. 

There also atmug Bifsys. Th^ strings m an array differ from stnpte 
amn^a In that thiy are of fissed length, and asaignmant tg them is alwavE 
Procrustean Anottw way df thinking pF them ^ be arrays (with one eKlra 
dimertsionf of jingle charisters. The nBjfi>e of Ihe string errey ij e single letler 
followed by 1 and a string ^ a Jirnple string variable cannot have iha 
seme name (uolike ihecese for numbers). 

Suppose, then, tha.t you wa^it an arrey AS- gf Eivg strings You mual deoida 
how long these scrin^ ere to l>e — let ue suppose that 1 fi chif^cierj-sach h 
long onciugh Youthen say 




DIM*AS(5.1fl) 


(type Ihts in| 

























TNfl Hts up a ■ 10 array characters, but you can alao think ol ia^h Kiw 
as t»in^a string. 


A$ni : 
A$\l] 


ASCt.l} 


- 


A$42JI 

A$C2.2) 




A£i5] I 


AS^5.1I A^trs.i) 


AlS(!&.1S 


If g^e the $mv(\ nymbflr of sjjbscripls- Ifwo if! this casal- aa there wera 
dimanaio?^ in the DIM alelament 'v^u gac $ $ingfia <htrfct;$r, hut if ^PriFt 
lh« latt en*. vpu gfri ^ FiiE(id-%ngth atnng. So, for in&tanca, ASt2,?J b tha 7th 
oharactar in ttve string A$i|2); uaing the slicing noivtign, il^ write 

ihi* ^5 AJC2H7J NPwtypi 


and 

You gat 


LET Jft$^5) = -^ 234^6T&Sg- 
PRI^T A$12l.A$l^.7) 
12a4£67&90 T 


f 0 # the last subscfipi |iha eng yOg tan omith y-ou can afeo ha^ a slica so 
Ihat, far flxaniplo. 

AS 12.4 TO 31 - AS 121 (4 TO 31 = ■^46378'^ 


Rfliriamtjflr' 

lha string array^ all ih$ atrings-hewBi |ha 5 an-iau li-'Kad laffi^gEh 
Thio DIM iTEstainnenl an aiitce itembef (tha last onef lo specify thi$ 
length. 

Whan ygy write dowri a subscripted variabta tot a atffng arreyp ydu put 
in an e:^ira mairviisef, at a sliMr, lo corraSEKind vwith Ihe ajctre number in the 
DIM slatarriflnt 


Sommary 

Arrays ilhs way the T/S 1001^ handle^ Mitring uiTfiyg is. sligf4:ly nonstan¬ 
dard). 

Stateirienls: DIM 


fxarclaaa 

1. Sat up an arr^y MS- pi Ewalve in which M$|1| i$ the nen^i gf the 

mgrnh 
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2. IHini. tha DIM stpi^rtienl- wi| be DIM MS(12,-91i.f Teat it by prinlmg o^t 
slltho MtW [u&ea loopK 


PfWiyT -NOW m THE MONTH QiF":M${5J:'1NG": -WHEN TIMV 
TOTS ARE PLAYING'^ 

Whet csn you dp pbpui pll ^pacesP 

2 You can have atfing with ncfcf»™n&ionB. Type 

DIM AHW) 

and you wi find lhal A$ behave* jg*t like a variable. ej(ce^t thet ii 
alwaya ha* length IQ. andasEign^nantto it iaalweyi^^roi^rgstaan 

3. FtEAO. DATA and RESTORE 

Most BASICa Ibul not Sinclair BAS■IC^ hgive three statemanta caned READ, 
DATA and RE&TDflE. 

A DATA alalamwit is % ti4l Ol- a^pressionlv and taking all tha DATA st^ibe- 
menti in che pfiogramgives one long list af enpreaelpnt, ih^ PATA 
READ B-talamenta are uaetT tp »*ign these expreseians. ana by one. to 
^^anablaa. 


I^EAD X 

far inatancsL e=$ign 5 the wirrent expraaiiDn ai tha DATA li^t le the vDnaW^ X 
^ndnio^cE-on tD (he next axprea$ipA rprthe READ Etatement. 

^RE&TOHE movK bacl^ to the beginning of the DATA li|(.) 

In Iheory, yoii oan alii>vifiya r^plict RfAO and DATA Btatameofta by LET 
atatamtnler hewevar, one of their mapor uaea la far initializing pifaysv aa kt 
thia program: 

S fiJEM THIS PROGRAM WILL NOT WORK IN SINCLAIR BASIC 
IQ DIM MS 112.31 
20 POfl tJ=1 TO 12 
m READ m\H} 

40 NEXTN 

DATA -JAN-/'FEff'/-MAR'^ ‘'APR'' 

60 DATA "MAV■^^'JLJN■^"JUL-,"AUG■^ 

?0 DATA "SEP''.'mT'".-NOV-.''DCC’' 

If-you went lOFmAthiE program only anae. you mrght vw^ i^^oe line 3Q by 

30 INPUT MS IN) 

and ycKj wflwi't h^ve any oKira typing to do. Hoft^ar. if yOii went to save the 
pnograrfix you-certainly won't-w^nc lo typ* in the mantha everylima v®y rufi It. 


We ujggeat that you usethiameEhc:^: 
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41 Irertijiliii ths ffrnry usini^ i FOR-NEXT leso^p and an INPUT stfftffTwnt as- 
dBac^ibdd above. 

(iif Drffrtfr the FOH-HEKT Ipgip and tha INPUT scatament (0u1 not with 
NEW, becBUEa you want to pnaterva Iha amay.1 

^iii^ Tvp« irt |h( w^t ^ tti# ptOgr&Tn gAd Mva jq, TliiE will sava tha wariabiaa 
aa ^all, vfKluding lha array. 

]\v] Whan yOm load piogr^m bici^. yOy will Olso Inad Ihe array 

•Iv] When yciw run tha progfam, ^ fmt flLW, whkh deara iha varl- 
ll$e(50TO in^twd 
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Chapter 18 

Strings 


One tftrfYg Ui* T/S <Jo ihflt cskulaTorB cffnuMTt dcj is d&al 

with (0Jrt» Tv^>e 

PRI HI "'HI THERE. I AM VOUR T/S 1 t $hiMvd P.| 

Tlw giesling ^ide ishe quoteis i9 oaHed a 4 itrin^ >ol 

Chawt^f^l- trtd CBrt eorttfliri any chflracBers you likeeKDBpt Cha s-tring GMJtB," 
{But you aan uic the ao-csi^ Ishf^ed 0?r mil thia will be 

A CQfnmGn* tvping arr^ with a-tringa la to \&wvb chitoneof — thi$ 

w^giv^yOv thQ OrnairkBr 

If you afo i^rinting numbers out, ynu cw uso liiBso strings to «Kpttain whj^i 
Eh« numbers riitan. For instwta. if you own a spc^inga good alora, yau 
might tv pB 


LETPflICEGOLF - 12.&a 
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girtd (hen 


PRINT 'THE PRICE 01= COLF BAILS IS 
PRlCEGOLF: PFR DOZEN.'' 

coon'll: worry il Itnis ruii^ Over inlo-a ^Kond lineJ 
This ^Werrflfit diEpiflyB thr&Ei PmHT iisrfis (hi strinfl "THE PRICE CF 
GOLF BALLS IS/' the nyinl^f- 12 50 Ithe vakii tha PRICEGOLFI, 

^nd th#n. (hi string "PER CK>ZEM.'' In ftet, yen* PRINT B^¥y nurr^bw erf 
ft&ms Br>d any miitura strings and numbers (or Mert* how the 

spfliws m e stFing m just as riMti (piart *r i| bks the fiattars. Thay ara n^t 
-ignored even a1 the and 

Tharp prfl \ms of Ihir^ you can do with strings 

1. Vou esn is$ign them to variables. Howeyar, -hhia name of the ^/ariabla mual 
ba- speoiai to ebow that lis value is a string and not a it rtujst be a 

amgla latcar loiJIaiwd by S l&hiftad Uf. For axinripls. type 

LET AS='^aASKETaALL UNlfdRM'^ 


and 


PHI NT A$ 

2. You can add them toge(hir. This la oflan &allid iiieaning 

"Chaining togethar." aiid thal is eKpctly whar it does. Try 

PfflNT - JERSEY" + "AND SHORTS'" 

Notfl-thatyoware missing a space. Pinwiry 

PWNT "JERSEY" + AMD SHORTS" 


Nolicn ihe space balofe ANO. 

VOij CinnoTsublracrt, multiply or divide strings, or raise them to powers 

3 You ciA -opply -some functiorirs to alrongpi lo get numbefs, and vloe vir^. 

LEM Thii is applied to a alrwi^ and thp ra§ylt is ita length (the ihiRHis^r of 
Dharaciarsai (ho strmgK Ferinstanca 

LEIM '^CLOVIS'*' = & 
lEN ^"BATS- i: 4 

YAL Thit applied to e string^ evaluacas ihe( stnrig as an arithmelic ejcpi-ps- 
eion. fof inglanna (if A=% VAL + SQHA'^' = 3.5 If theitrifigto 
which. VAL is applied contiins v^riaWes. than two rules mu^t bq 
obeyed. 

(h) If ihe VAL function Is part ol a lergir eKpression. it must be tho br^l 


Bi 


















ChApWf IQ 


item; ^ g LET X = 7 + VAL ^T'^must be thanfled to 10 LET )^ = VAL 

"7“' + 7. 

£| VAL only appear in iti* f ir^t cOor*kote of a PRINT AT, PLOT pr 

UN^LOT atatemant 

ls« 1 3 and 14) i g 

10 PUJTShVAL '^X" must ba Chang wJ ho 
10 LETYsVAL 'X' 

15 PLOT 5hV 

STBJ When this, i^ applied to a number, che wult is what would *pp*er pn 
the screen if tha oumibar ware dnspla^vd bv a PRINT atatefnenl. For 
^ftSl5r1c*STH$3.5 = "a5'^ 

4. Juit if fpr numb*!^ ypu Cen combine these Id mpke yf-rv^g- a.^reF*rpnF. 

Ke 

VAL ISTRILEH "123456" +^’-4" 
which isavBluBtad as 

VAL i:STR*J.EH "125flS6 ;4 ■ - ^"l 
VAL (STHt 5 *■■ 4'j 

VAL f-Q" +“‘-4!"| 

1 - 

VAL f.i .|i 

^- 

VAL °^-4" 



2 


S4immary 

Operaticin. Itcf s-l/ings) 
Functicna: LEN, VAL STR* 


Ei£ftrclB#t 
t. Type 

LET AS- ' 2 + 2 " 

end Ibee 
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Chapts^- I B 


PRINT ■- '^VAL A$ 

Tfv ehpnging Ai hfmoi®co#iip^i€fil6d doing theaame, #9., 

LEN AE="ATN 1 “4" 

(The^nswor hpr^ siMsyld bo .1 

2 Tha ^ii-ing wilh fio charMtera ia cf Nad th* wmpty^r string, ir it cht 
onli^ Etrifiig rt^hose length i* Q Ramflmbor lhal s^sBcaa ara significant and an 
empty string 19 noTthesBrne asona cofitainiftg spaces 

Do r\ai it the quote tinaga. (t tingle loken. shifted Ql. This 

B spoc-ial device to sllow POf the feet that you tannot wfila m d*dinaf¥ 
string q^iiote in fM middle of a string twhy nei?). When the quota Image 
^sppflsrs in a string that has itt quotes at the end Lfdr instance. In th# listingiof 
a pmgram),. it $h^e up as Mo quala Bymbals. co distinguish il from tfiB 
etdinery quDla. but ifrhan i-t i$, displayed by a PRtNT atatemant, it i^ as iuel 
ona quote syiviiol. 

Try 


PRINT 


ifffT. Hr'P, iMjppiii 


3 Ty^pe 


PfllM "'2 + 2 = ’';2 + 1 



























Chapter 19 

Substrings 


A ^t^slfhfig con^iB-Ui of a number o-f oonsecuQiwa chBrecIvr^ 
from iL taken in Eaquance Thus ij a Sub$trinfl qf '"BAGGER 

STftlNG^.^’ but "g STlNG'" and -eiG REG" ere not. 

Ttnere « a notation, celled for di^Cfibin^ 5ulj$trin^3. which cin te 

^ppiivd t« ^hiirary Alunfp aH|»%& 9 iofirs. The genarelfonn 

string iKpression -latartTO finiEh) 

so il^l,. fof ifKlanca^ 

’-AeCDEF-'- (2 TO St ■ ^'BCDE" 

If you omit ISw start, then 1 is assumed;, if <3^ lhi finiHi, 
the lei^th of the sliing ij ^4$umad. Thus 


■^ABCDEF'^ I TO 5) 
■'ABCCJEF^ 12 TO) 
"ABCDEF'^ ITOi 


"'ABCDEF'" [T TO 6) = '’ABCDE" 

-^ABCDEF" [2 TO S) - "BCDCF' 
“■ABddEF-' tl TO 61 = ^■‘ABCDEF' ■ 






ChafilBr 


OFwwhpi if 5 worth, you can eiso wi(*thi 5 (a 6 t one as ''A&DD6 f"0.| 

A Eliglvtly dllf BKA-t FonnomitE the TO and one numbar. 

"ABCDEF" m ■'‘ABCMF" (3 to 3i ■ "C" 

Although normfliy both slarl and finsh ririu$t n(f®r to sKiEtMiig darts ol iho 
string, this rule is ovarndUflo try another one if tha sl*rl is itiCKS theft iha 
finiEh, than Iha rastdt i$ Ihesnip^ string. So 

"ASCDSf'■ (3 (0 7t 

gives error 2 {autecripi error) bacausa. SAca thn sirinjj contains a#iiy B 
oharaclars, 7 is too manv’, hut 

'■ABCDEF" 1810 71 = 

end "ABt DEF" |1 toCJ • 

The start and ftniah must nwbenegativa, oryoogetenor B 

This ngjft pro^rsin makes B$ equai to AS, bot omiiiing any trailing spaces 

10 iMPUTA$ 

20 HW N-LEM ASTO 1 STEP -1 
30 (f AS IN) 10 <> ' ■" THEN GOTO EQ 
40 NeKTN 
S0 LET &i=A$\ IQ Nl 

60 PRINT ..: AS; ...■ .. 

70 GOTO 10 

Note that AS IS antiraly spaces, thee in iina 50 wa Psava M=0 end Af | TO 
Nf« AS (1 TO 01 = 

For string veriaPles. swe can nol only asrtract siibalFiAg$. but aiso assign 
Eubstilula characters; tp Them. Formslance, type 

10 LET Ai=:'THAT IS F AR OUT" 
antjthort Z0 LET AS16 TO 

and 30 PRiNT AS 

NolKa that since the substring AS (S TO 8I is onily 4 charactacs lorYg, only 
Hw li( 4 i Four stars have baan; u!$4d This is a charactertsiic i;>f essigning to 
substrings: tha substring has to be axecllv iho sarTW length aftenwflrtJs ps it 
was balCKp To roahe sure this happens, the airing that Is baing essigned to it 

is cut off on Ihe right if it is too iong. of fApd oul wilh spaces if it Is too short 

This is c*llod Arifcrasreert aasignrriBnt. 

If you now change ln«« 20 and 30 to 

20 LETASIt-'-TERRIFiC'' 
ftud 30 PRINT A$;'V 






















you will iM Ihftt ihe has happen&d again •llhia tinrw wllh spMs 

put inf tvoause AS 11 Dountfi- -as a aubalrii^. 

20 LET AS-^TEBRIflC'^ 

¥vi1 plK« tti« pefiod pfioparly €bul tfui- atHrig n bm 10 bwi repiacad bv 

Slic%^ may becGfiaidarad as-lhai/ing pi-ipTriy l£. fg>r in$!anc9. 

LEPi ^'■AJGCt>EF"^2 TO gj = LEN ["ABCDEF-'ti TO &II ^ 4 

Coinpliuted siring €jipf«&aiofva wil arciynd lh«m bafcn 

they ba SliCbd- Fpr nxamplQ, 

+ -D^F"{1 TO 2f ■ '^ABCDE'' 
r'ABC;' + '^D£f''][l TO 2f = 


Summary 

Slitting, iy$jng TO t^l? lhal tbfs notation ia uaad only on tha TVS 1 


Escaroiafla 

1. Soma BASlCa Umt SlfctSisf^ir BAglCl Kave Ih™ functipna, cbUgJ LEFTS, 
RIGHTS $ MDS 

LEFTStAS.Ml giw«i the suhsi™>g pf A$ consiatifig of the first N charactwa. 
HIGHTStAS.W givaa tha subatring of AS oonaiaiing of tfwi chorDcltr^ from 
tha Nmon. 

MIOSiaS.N 1.N2I givoa iha Eubatnng of AS c^on$i$|ing of N2! Ch^rKlvr^ 
alaningat tha Nllh. 

How you write thaaa in Sinclair BASIC? 

2 Try thia aaquanw of commands: 

Ifl LETAla'-X"4*Y'- 
2<1 ier ASC2»=CHBS ^ 1 
3 ^ LrrAfi(4}=CMn$ It 
4{9 PRINT AS 

AS i!^ now 0 s-tring with Siring quolas msida ill So you can do II you 
wofic hard enough, but if yoii had onginaity tyg^l 

LET AS-'X' + ’'V" 

tha part to tha inght of tha aguala sign woMkl baen ir^aiod as an 
frjprfiSSiOn, giving AS (ha vahW"'Xy/' 

Now lypa 
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Ch^piB-1 9 


60 l£TB%m'yr"V"y" 

es PRINT 

You ¥iiM (intf that alihoiigh A$ ^nd BJ-took ths Mme whan prmtodout, they 
ar^ no! equal — try 

70 PHINf AS«B$ 

Tb^ cnmpuler responds- with "0"' [the aquation \s, ialfttlr bait^u$4 G$ 
lains- mece quote Image chafaclari \y^ih tode 192 Jh while AS tonteins genu- 
ina slnnfl qgot» charadifliT {with node 111. 

3. F^un pnC^ram: 

10 LfiTAS = ■^Ely —ABCD'""' 

100 PRtMTAS:''=^VALAS 

Thts will tail, t>eEausa- VAL does not traiat’ tha qgqti ifrnage 3 ^ a strvrig 
quote. 

bteert some e»£lFH lines t>etwaefi 10 and 100 iha quote ima^ae if^ 

Afi by string quolas [wifiidh yOu must call CHH5 1 11, try agaifi. 

4. Type In the suhroutine |h$i ignones trailing spaces, write and f^MV a 
program that usaa it. 

5 This svbroutifia deletes avery oocMrtaftce Ot th* itriniq ""S-UPEP^tAN" 
lrom.A$. 


1M0 fprn = itolen ft$-7 

1020 IF AS1N TO N + 7)-^'StJPERMAN^‘ THEN LET AS IN TO 

1030 NEXTN 
1040 RETURN 

Write a program th^t giw^s AS variooB values (e.g.^ ""SUPERMAN IS 
STRONG") and applies (ha subfoutina. Notiee ih^i "'SUPIHMAW" does ncl 
heva to be the first wOfd in AS 






















Chapter 20 

Sinclair BASIC Print Cornrnands 


Thh DhBptErf covers the specie! BASIC 9le4ementa needed to CNpef-ate a 
primer wi^h yoyrT/S liHQ- 

The first tiftot LPRINT and LUST, are juat like PHItVT and LIST, except that 
they Che prirlt^r irsCeiJd Ol the tflJ^viwn L iS- a hirtoriCBl accideivt 

When BASIC was invented, it geflerallv need an e^sctnc typewriter meteacS af 

^ I^ItvdiOh,, £0 PHinrr rt^lly (dipl rtlbjfn prini If y<ou wgntnf mnssss ijt PUtpuT. 

wculd vse a vary fast line prinlar attached to Ihe compoter, and an 
LPRIhIT Siaiepiaflt fne^PiPg '''Lii'Kft' primer PRINT "I 

Try Ihks progranv lor Bitample. 

10 LPRINT 'TWB PROGflAM".,.. 

20 LLIST 

30 tPfilNT „''PR|NTS OUT THE CHARACTER SjET.".., 

40 FDHN=0TD 25i5 
&0 LPFlINT CHRt ISI: 

£0 NEXT N 

Th^ fhrfd SEatafnenl^ COPY, Dtwt$ gui a copy Ol lhi$ l:«tgvi$iCrt fiCraan. For 
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ZO 


irtatpncp. licCing Of! the Bcnaee-of the progrfinn abova ar»d lypo 
COPY 

Yoy ean Stop the printer v^hen it i& mnnmg by prasa^i^ 1li#®REAK 

key IspaceK 

If yGu aiAtuia thpjB statemente without lha priniar attach&d. ypy wUI 
uMuliy lose the outiput and prooead Ijo the ^taiemvnt However. Eonia- 
limaa tha oompuiar will hgng yp, and yo^ will na^ la uea Iha BREAK 
lora^UH it 


frummiry 

Statemente: LPmrgr. LliSt, COPY 

None of these stalemants^ al^ndprdHBA'SIC. although LPRINt la uaad 
by aune olhAr computers 


Eiier^iiei 
1 Try this' 


W FORIM*31 lO0SteP-1 

2^ PRINT AT 3l-r^N:CHR* lEODE +Ml: 

NEXT N 

Ypfij will see a pattern of lettefa ^orkj^ dowfi day^^i^ally firam the top 
■right-hand cofinar i^til nuchas fb^ boftofin.off the screen, whejvthe program 

stops with ?iTor nepcrt 5 

Ncjw Change ’’AT 31 -N.N'' in line 20 io TA6 N'. ThA program wii have 
axactfv the sarna effect es bef bi^. 

Nbw ch?rFgs PfllHT m liria 20 toLPRINT. This lime there will b* no error 5, 
which should iM?t occur with IIia parimor, md the pattern wilc^Mitinue sin esctra 
tan with ths digits 

Dhatige TAB N' to ^AT 2l -NiN- $iil wing LPRINT. This tirae you M%ifl 

just a singly lins of svmbola. The raaaofl lotf the diff-As^rico is Ihat the 
output from LPRINT is not primed mrimiTCiiateh, but srfangad m a iso/y^e^ 
store, a picture one line long of what the computer wil print 

0) whan Uietiurturts Ml. 

[■il after an LPR.INT sfalamenc Th 4 Jt does not end in a comma 
Of samrcotan. 

\}\ji when e oomma or TAB item requires y nsw line. 

Of 0v^ St the antT cif e pn^r^nv if the^e ta anytTiing laf 1 unprintad. 

Number ^iij|i esiplains why our program writhTAH wQff^s the way itdoos. Aa 
for AT, the tew otiintiaf ^ ignore »r>d the LPftINT poaltim ^a the PfHMT 
pc^itipn;, bu1 for the printer instead of the lelaiinsionl' is changed lothecoluinn 
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numbar. An AT itsm n^v^r causs a line to be sfl*vt to tfw printer 
(Aclually. Ihe lina wnber after AT te net completely igr»ei-Ad^ il -to b4- 
bati^ean —21 end +2l or an after will rgiiiit^ Fof Ihis rgia^n <rt ^ eafaet 
plwaY^ te specify Sn* 0. Tha tteiP "AT 21 -N.Nf' i\i llw leal varaion of pgr 
progrann would be muqh baEltr CelltiO-Moh iiluetrativa^ if replecod 
by 'AT 0,M') 

2 Make a prmtad graph of SIN by riiinning 1h€ program a Chapiar 1 g end 
than ue^ngCWY. 
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Chapter 21 

The T/S1000 

for Those Who Understand BASIC 


Generil 

If yw ^li^pdy kiksw BASIC tlwn you Should noi mucTi 1/ouble using th® 
T/S 1 but rt h 3 s Iwq idia£yi>cr®sm. 

li} W*rda are not &p®*Bd out. btit have k^y^ Itrtir own — this is 
da 9 cribe<i m Chspivr Z keyword® and shifted kavsl and ChsptQir 15 \iot 
Tun^ilidn n^mtsl. In the text, these wtx-dsen prmted m BCJL[>TT#E. 

Oi) Sinclair BASIC lacks HEAD. DATA and RESTORE Ibut Eea anarcise S 01 
Chept^ 1 ? MfiMfnmg thirir user-defioed 'unciiOftS IFN and DEF, Put VAL 
canetHTialimBB bewadl. end multfl^st^tamenl kwa. 

$■1 Thfl firing handbiifl facilities era comp^e^icfi^ivifr Pui ncn-siandard — 
£€e CTiaptars 18 and 1 and (l» Chaptef 1 7 (for string amaysk 
(hf) Tha T.'S 1000 chBfacter set is completelv 'is 
M The lalewien disp^?y i^ hoc. in getwral, memtxy-mapped 
^vili IF you are accuettmed to esing PiiK pnd POK-i on a diffwant 
machine, wnernber ihgi .gill Ui^addcasaes ^ill t>adiffflfentonthe T-'S 1000 
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Chapc-er 2l 


Sp«d 

Thfl nftiehiri[§ Sit twa sp€J5d5. called €€m^t^ a/Yd arid 

f3^Jt n>odB 

In eoii^E-a ^iid |h« TV sewn ie geffiaraiad -continuQustyr arid 

conmutir^ i& done during, the tilHikf^iBn^ at lha lapandbpilaivi ^ |h« piclurio 
In faal mads thB iplavijipn pirtur® lurned -off during cofiiputtfi^ and ts 
diEpJayfld cinly at th# and of a pra^am, -^hlla waiting f<^r INPUT dstsu or 
during a pau^ l^aa PAUSE I 

Fa^ rr^® runs about four timaE aa faa4 and should u^ad fpr pf^rims 
with a IqI oI edmputing » Oppd^sad lo outpul. or when typing in long pne^ 

gram®. 

Switchaig bahwa**!i spet^s i^ dOn® with (he FAST and SLOW Btelemefita 
Uiv). 

Thf koyboard 

T;S 1 OiM- charaetw Mfnpri®^^ nt>t *niy ib® s^r^lB ^lBttaf^. d^ts. 

but bLeo tb® compound i€^ms ^aywofds, funetign nam^, ate., tb®» 
are printed two in iOLD TYPE), srnd $11 arc (mtengd from tho kayboard ratlwf 
ttipii bBirig out. To fil thra in^ same kays h$v^ up to liv^^ dis-tiiict 

maanings, given paniy by ahittiiig tbii kiyi^ (Le.. prBSBTpg (ha SHIFT key attliiB 
lime tb® required one^ end partty by having lha nn$chini in diFferenT 
modBS. 

Th® mod® ie ind«catad by tha ctjfsof, an tfwaraa video latt^ Ihst ihgiNs 
whBfBthBfie-:<l charactof Friom Ihekdyhri^rd wfl b® Varied. 

□ mod# (fgr k®ywcuds^ oecure automatKally vwtwi tha machine i$ ixpectjingi 

a comfinand nr progr-Hiii line Ihsn INPUT dataJ, and from Ihka poailion 

c>n the line i| it chtMjid Bs^pid a hm rMimbar of b keyword. Itii* ie $i th® 

beginning of the line, or Just aft^ iome digits at th® begmnifiig of the tine, or 
just ^ftar THEhl- If un^hiftfld. the nesit key will be interpreted m either « 
keyword llhasa are wnittBfia.^ve Eha ki®ve.l ®digil- 

ES mode (for ^®ttflre^ normally oDcure at Bik otiw limes. If unshlllacL 11 ^ -neKi 
key will ba interpreted as liiemein Symbol on that k®y 
In both □ ®nd r^rM>d®B, a ®biftad key will be inlerpraled as $ube«dk!ry 
rad character in the top riight-h^^ i?l tti«k®y 

□ mod® ^lo^^ function®] occurs after FUHCTKJN ihilted ENTERf 4 pre^sod 
and lasts for one key depression ooly. TTiet key yvil be interprelad be a 
(urtcti^flsme. which appaars tfw keya. 

□ rriod® for graphics occurs afler C^HAPHICS ilthifiad 91 is pressed and lasts 
uniil il \$ p^e^^5f^d again, An unBbrfiii®d key will give the inveraa vidao of D 
mode inlarpralallon. A slmflad key will well, providad that ^ is a !svnibo4; 
bul if Ub®$hiH®d key would normally give a lokan.. in graptihcs mode it wiii^ve 
tha graphics symbol (lutapf^rs in the boHoiwiigh|-har>d corner of the key 

Th® soraan 

This he$ ^4 lin®® ®ech 3Z charact^ longi,. and is drvidad Ato tw^ p$rle. 
Th® top part fS at most 22 lines, and displeyi either a listing or program 
□ulput. The bonorti part, at feast two lin®E, is used for $iputting conwiend^L 
pnogfanii laws and INPUT data, and also fordisp^eyrog r®pgrt® 
t(ayboerd input: this^ appears in th® bottom lines tha screen as i-t 4 






















CNflpijfr 11 


tvp«f, each chflractflr (jingle syroteol or compound tcb&n) being irisgrt^Kl just 
before |he cyrsoi- Ttw cursor can be mc>w^ l^fFi with o tehifted 5) or ngf>t 
wi^h t ^Bh^fled 0S. The before tbe Duraor can be remevwt wtth 

DELETE Ijhilted 01 the wtvDle line ten dakrted bv' Typing EDIT 

LshiFied 1) follaMved by tNTEH) 

Wfien ENTER i^ pressed, the lim i9 e^ecTuted^ ent^r^d Mo the prcagf afiVp or 
used BE INPUT dale aaappfoprigiie, leiAesE it contBPoe e aynlasr anor. in wt^h 
case Ihe jy^^bcH G eppea^s just before llwerr^. 

As program linea are aet^aM, e NsUnfl is displffyad m Ihe top Nd of tfie 
screen. Thfr lest lino lo entered called (he fin^ asted is krihceled by 

rbe Evmbol B.. tKilthia can bet^ngfKjl byoEing ttwkeye lahifled ^ 

Istiifled 7). If EDrlT (shifted l|i is presBed, Ihe cuptent line is iMught down* te 
Ih4 bottom pan of Ihe Boreen ml c^n be edited 

When a command is e^ceculed or a program rur\ oucpyl \% displayed in Ihe 
IPp half of the ecteen and remain j until o prograirri line Ie enlered, or ENTER ij 
preE-sed ^ith an amply l«, or or 43 prec-sad. In the bof+om part appea^^ 
^ reppirt of Ihe form m/nj where m ij 5 oode showing what happened larfsc 
Report CedeaJ. and n q the number of the laai line owflCyt^ -- or *0 to a 
tOrrmand The report rennatfis uniil« is pressed [and indicales P fnodo). 

In certain cimum^tancos. the SPACE key acta aa » BREAK ^ slopping the 
COmpytisT with report D. Thra iai recpgnit^ 

■lil al the end Qf ^ stuiernent while a program la running, 

(iil while Ihe computer is Pook-mg l^r ^ program en tape, 
or tiiil while the computo is wing Ihe printef Icr by accident trying to we i-t 
whan i| i j nol ih^reK 

ThfrBA;SIC 

Numbers are slor&d to ^ aoowacy of 3 or Ifl *gits. The Iprcpe^t ivumber 
yoy c^n get is aboul 10^*^ and ihie sm^llejl Ipositiv^l num^r is aboul 
4" 10-“. 

A nymb^iir \% stored in Ihe T/S 1000 in rip^itm^-point binary with one 
exponent all < = a < = 2&&'h ond Pewf mantiasa hyte^ m (T/2 <" = m < 11. 
Tfij represenis Ihe number m * 2+"''^^. ■■ 

Since 1 “‘2 < = m < 1, Shfrn^sl significant bit of the mantissa m q el ways 
1. Tfi^rwtoe in bh;1wI fad we can TBplace it wnth 5 bit to shew the sign — 0 
for positive lumbers, 1 for nog^iv^ 

ZerohM especialraprei&^tation in whtfhall 5 byie? ^ro 0 

Numme vamabfes. have njnw Of orfeftrary length, starting wiIJi» IoUrt ^r^l 
coniinuiri^ wiih lemrs and digits. Spaces aie i^ior-^. 

CDnrroiyariabiQsof fOr-NEXT kiopehave names a single latter long. 

Nuimnt: ftfrays have names a single teller long, which be Itw seme as 
Ihfl name of a simple variable. Th^y may have arbitrarily many dffyionjjpfis of 
atbiSr$ry $az 4 S-ybscripits start at 1. 

Strings are comptelely ireKibte m longlh. The-name of e alrmg conjiirhi of a 
single teller folIpWad by S, 

Strirvg arrays cen have ^itr^rily many dimenrsians cJ arbitrary si^j* Ths 
name is a singte teller followed by $ and nwy ngrt be Ihe sBme se the name of 
a string AH the strings m 3 given ?rray have Ihe sams fssted length, wi^h. isi 
specified m en *Kin. fmat dimenaion In the DIM stelemiP^t. Su^bacripls 
slert el 1. 










Sutelri^ -Df strings mav bs 9p«cil^ by using A ^licir can 

be 


li^ empt!^ 
or 

lii^ nurrwtcal e^npi-esaipn 

Or 

llii^ oplional tiianw^il TO optksnafc nmarical es^ptesgian end 

is y®ad in e^pressin^ a substring ailhar by 
IbI string SKpregsri^n *|slicerr 
ortjfy 

Ib^ gtmg g^ray variable {subscript,.... fgb^Gnpt. slicar) 

whi^h rifli^insi tfi4 sfirne as 

String arra^variabla ^9utsc^ip^. s^lMc^ipr)lslic5r^ 

k\ [a^ suppasetbBSInngejtpfusian has the valga s£. 

If the Mer is^cvipty, tho result hs sS considWadlasa substfifYg of itgall. 

Iff the slker ie a midHrical axpregsien with veluv rn, the result is tha mth 
chMaeler bf $$ I? substring of length 1). 

If lha slicurhaa tha form llii}, suppo&a tha FirsE numqricel e^pressiori has the 
value m Itha delipuH v^lua is 1 L end the sacond, n Ithe default valua is the 
length of si?. 

ItI <=iTi<=n< = Ibfl- length nf b$. the rargull is the gubalnng of s$., 
signing with the nrth Drwfacler and ending wich iM mh 
If 0 < = n < rvL ih« r<iult is lha empty etvir>g. 

Otherv^ise. error 3 re«j|tg^ 

Slicing ig p«fQrtii*d Functions or oparatians are evaluated, unless 

brackets dictate othErwisa. 

Substrings can be asaign^i ic^ (me LIT I 

ThQ ^fgumgnt pi a function- does rwt need bfackeU if ii is e o^$ient or » 
(possibly gubsctipied or slit^dO variable 


Function Tvpei or oparat¥d 

AHS TA^TVi^ 

ACS 


AMD binary operaton. 

righi operand 
fllwjys a number 


Fteault 


Al^golule magniEudv- 

Afccosflnein radhsns. 

Frror A if m not in the range -1 lo 
-M. 


TOO 
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Numaric left op^rend 


String l&lt operand' 

ASh 

number 

ATti 

wmbflT 

CHn« 

nvnber 

CODE 

String 

COS 

iiuffi|>9r 

lin radiansl 

EXP 

number 

INKEVS 

none 

INT 

numtwr 

LEN 

string 

LN 

ngrntwr 

NOT 

number 

On 

binary perat kin, 

bolhoparaAds 

nyrntWE 

PEEK 

numba*' 


\ A 

AANOe ■ ^ Oif B 
A^ANDB. 

in radi^$. 

Env A i^ X m>t n ffw ranga tn 


AKlBn^eni 

Th-a charaelar wh-cite is x, 
rgundad df^wn !□ tha naar^at 
intag af. 

ErrorB if ij not in the rangaflto 25&. 

Th* coda r>f ttie first charactar ii ii 
Cor 0 rf X ii empty airing^. 

CQSffie 


t’. 

tha kflytmird Tfw lesult ie 
the Dhdraoler repreeeintiog Cln O 
ni^idef iha ka^ pressed if (here is 
exactly one, else'the empty atnng. 

krite^er pert CalMya rounda downf. 

Length. 

Maturel loganthm Ctn basa al. 

Errdr A if K < = 0 

0 rf I 0. 1 If i: = C5 NOT has 
pnorrty 4 . 

{ISItl 

■DA has pnpfit!^ 2 

The value of WtB byte In na^Ory 
wh^iSB wldress is h fr-ounded to the 
nearest integer] 

Error B if k n4( n ttie range 0 to 

65&3S. 
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PI 

none 

* t3.1415S26S...J 

HMD 

none 

The Frext pseLtdo-raiMaom numbaf y 
in 4 $9quenG« ganergied by takir^ 
The powers of 7IS modulo 66537, 
Subtrj^Cling 1 and dividing by 
65536. 0 <-y< 1. 

SGM 

number 

Eignum: the sign 1, 0 or +1J qf P5. 

SIN 

number 

4h radiamf 

Sine. 

SQR 

number 

Square rpot. 

Emor 0 if X c 0. 

Sth$ 

number 

The string of Dheractera lhal wouU 
be diaglAyed if vi wsi? printed 

TAN 

number 
^ radiMUl 

Tm^mi 

USH 

numb^ 

Calls the machine oode subroutine 
wKK>se starling address if x- On re¬ 
turn. the r^ult is the contanta of 
the bo register ipair 

VAL 

siring 

Evaluaiea x (withput bwnding 

quotes) as a numerioslexpresaion. 
Errof C d contains a syniex error, 
0r gives e s-tiin^g value. 

Other errors possible, d^nding ^ 
Che ftspiession 

- 

rturribef 

NugetiPn 


Iht rollOwirtg 9r9 binary cperfftiDn&: 

+ AMrtinn bn numb«r3L or conetb^«!|i^ ^erin^f 

- SubCrpptiCjn 

" WuttiplicBtion 

” Raising Hq a power. Errw B If feft Qp*rsnd is i^^ffye. 
= EjC|uafl£ 

> Graater than 

< fchsn 

< * Lass than or equal 1o 

> ™ Graacar than &r i^qusl lo 

< > Nnl equal lo 


Bolti operrmu^t ^ df Ihe 
same type. The result it a 

fMlli^p 1 iMli#C6r1^p9ri$^n 

holdsv and^ if it does nal. 
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iFufKtj(Mis and hawttwfallowinQ p^ioriiies: 


QfhBr3i*€f\ 

SutBcribinij «nd -slicing 12 

All lunttion^eiwpt WOT and 

unsrv minuE- 11 

10 

Unary n>aiig 9 

+,-<binarv-l 6 

& 

NOT 4 

ANO a 

OR 2 


fildtameiiu 

b thiahsE, 

@ a &ng[ahtl6f 

V 9 vjinoblg 

».y. 3 C r«pivwitE numaricBl 

mn raprestflts tiiini^al fluptBs-gjona tHil rown^enjl 10“ tha nea^Mt 
intB^r 

fl repreEfifil^ 

f r^preunts a Elmg-valuad aKpwsjoiri 

s rapf«E 4 n 1 s a siaCBmfffit 

NoDfl that arMrarv a«0reiSii5nE ana aiowad avery-^hare leKcapi for the lina 

number «1 the baginnirfl Qf b statarmnO. 

Afl sipcomfjnts a5<cep1 INPUT csih uspd aither as cmmmartdE or in pffl^ 
grams Calllwugh tbey may bfr more certsibla in one Ihan ttw atharl 

CLEAR Delatas all vahablaB^ fraaiiig Use :Spapfl they 

occupied. 

■ClS (Clear Scf^n) Cla?jr$ tha display file 3 m 

Chipier 26 i tha display 

CONT Suppow a/b were tha last ffipcrt wflf! $ non- 

zero. Then CdMT hpi effect 
SOTObrfa# 9 

GOTO b+1 if B = i ^STOP 
state rnantl 

COPY Sencls 4 cispy of (he display to tha pr¥atef„ rf 

attachadj dtharwiae-doas npiihaig, 
fiapOft D if &REAK praased. 
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CMM'ffl In. ik) Deletes anv errey with the name ® 

up an BfTffiv of fMirriibBra v^ith k 
dimvnpws n,^„„nh- Initializer ell thfi valuei tQ 
0 . 

Em0T 4 if i) ^ fCtQfn la fit tha 

arrav in. An arrests undefiflad uiiitl isdimen- 
in B DIM 

DIM-® Sin I, ...| rO □flleles enr an-ey or T^MlIh 1 h* name 

and seta up an array cheractBrp i^ith k 
diiien$ion$iiiq, h^. bktializas all ihe valii^i ta 
This Qm be cnnsiderffij as an errsy ^ 
airings pf li^isd length with k-1 
dirnansionsn, , ^ 

Error 4 gccura if there fg na room to Nt tee 
arFay ii> An array i$i u^d^ineid yniil H i} dimen- 
sioned pcva DIM stalemem. 

FAST Stftrta fast tepodew-m which the tfeplay file is 

displayed tH^ly find af the pragram, 

^nifl INPUT date i&bi^i13 fVPwJ in, or durinig# 
peuse 

FOR® =K TO y FOR® =kTO ySTEP 1 

FOR® =» TO y^TEP I DelBEea ^ simple iiariable and sets up a 

oonfrol variable with value Snit y, iinp t. 
and Ipopiny eddresa 1 more than num¬ 

ber of the FOR slatim^fit Hi if il i$ t COm- 
mandK -Checia rf the kHtial v^kie is grgater Uf 
step ■ 01 orlfiSB (if slAp < ® th^n 1h# limil^ 
^nd if IPp than skips to atatenwit NEXTOi et 
tfwbmiPhirvg ef a lina. Sp^NEKTid- 
Eivgr 4 occurs if mere i9 no room for the con¬ 
trol veriab^e 

GOSUB n Pusfies the number of the OOSUB 

or^to a sfeck; then as QOTD n. 

Errof 4 can omir il |h^* ar« not onough 

HETURhIa. 

Goto n junopa to line n (or, if there is nor¥e^ lOi the iirsi 

h™ after thsti 

IF K THifN s If K is true friOiti-r^). thpn $■ i$ eKfiCutid 

The form IF k THEN line number^ is nol 
pllcrwed. 
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INPUT 


LET vk-q 


LIST 

LiSTh 


LLI£T 


StQfK Iwiith no- Special prompti and waita far 
eha tp tvipe in an axpf«ssri;^; tt?»# v^lu« of 
this ts as&»gnad t<i v !n fasl rn&det the display 
hla is displevad. INPUT aannni y$pd as a 
cominand, -^i^r ^ p™m if you try 
ir fh# first character m thaINPI/T lina is STOP^ 
the progfam st<jps with report 0. 

Assigns the vslue tjf e To the variahla m*. 

LET ciratot be omitted. 

A sample ysrinble is undefined until It is 
assigned loin a LET or INPUT iCst^jrtionc, 

If V is a subsaripiod §|rmg variable, or a sliced 
String variable -IsnbstnngK than the assign¬ 
ment IS tiw filling VBl«e ol e k 

either Truncated ar filled aui with Id Ihe 

right ta ntpks it ihe same iangth as the var- 
i^bl^v 

LIST-Qi 

L^csthe program on the TH/ sonean. starting at 
iir^BTt ^hd rf\dka% n tNtcurrenlline 
Effor ^ or 5 if the fcating is taa Eong ta lit on the 
screen; CD«T will do eisattty the same egam 

LL1ST e 


LLIST n Like UST^ "hut u^ing 1h^ printtr instead of ttw- 

lalau^i^ian- 

Should da nolhing il the printer is nol 
ahach«l 

Slops With Report D if BREAK is pfessed. 

LQAB* f Lookfi far b pragrem called f on tape and Iceds 

Il and ii( wariatias. tf f ■ man lo^ds Ihe 
lirst program aviil^blt^ 

II Break is preceed, than 
lit il no program y# been r^ad in f ram 
tape, vfwfth report D end old program; 

lii^ if part al a pragrsm h^^; been need 
thenej;et«t*s NEW 

LPRiNl .. Like PHINT^ bul using the pnntar instead pi 

the leleviskm. A line al le^if is. seat to the 
printer 

M when pmtir >9 £pill$ bver frarn o>nu line 
to the noKl. 

M after an LPFllNT that does 

natendTrt s comma or a Bemicoion. 


lOB 
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llll^ whfih 9 C-Qnrinr4 or TAB n^quin^^ « 
r»9«v line, or 

llvl al lh« an^ 4 t tha if tf^rt 

^yltmg Iflff i unpnrrtfld. 

In ia^ AT gtem, onl^ th£ cci^n^ num^r h?; 
aiiv efiiaci; tfw line number ie ignored. An AT 
itamnevar sand^lillEi^ c>f la^t to printer. 
There should be no affect if tt» printer tg 
Bbsant. 

Stopewilbreimt D if BREAK ieprKaed. 


NEW 


IMEKT@ 


PAUSln 


PLOT m.rt 


POKE m.n 


PRifyr... 


Res-tertB the iASIC eys-tem, deieting program 
end ‘rariabla^ ,i^hd fba marricirY up lo but 
nfirC fndudirrg the b^te whose eddreee te n Ihe 
s^^iem v$ri$bla RAMTOP ^nd 

1633^] 

til Finds the Dontrof variable >3. 
fill Adda i|$ $cap to ifi mkm 
(<iil- ff the Btep- > ■ U afMf the value > the 
hmit; or N tha giap < IS Eha v^Aie < ihe 
limit (hen jumps-tD (he looping line. 

Enror 1 If themed np epnlrol variable @. 


Glop9 compytMvg tho di^pi^V file 

for n fremeB (a( 50 ffemae pe^ BeDond^ or until 
e key is pra^aed 0 < = n <= 6553&, pise 
erTtw B If fl > - 3273?, then the peuBe is not 
limed, but lasla until a kay i^-g^^sad. 

Blacks in the pisiel 1|m|,|nH; moves eh# 
PRINT posrtion (oiust eMerihatpiKeL 
0 < • iml < = 83, 0 < = Ini < = 43. als# 
error G. 

Wnta? (he vdkm n to the byte in- store with 
address m. 

0 < = < = g5i35, -255 < =■ n 255. 

else error G. 

The “ is a sequence of PRINT item^ sepai-^ 
atad by cpr¥ifiiii$ #r s^micdloo^ They are 
written to dsplay file display on the 
fcelevisld^, Th# pavilion Dine amd columnS 
where the chanacter ^ to be pnntad is 
lulled UiePHim' portion. 

A PRIiNT item can be 
ll^ empty, \.^ nd1f»%g 
lii^ antMoerical expression 











Fir&t, £ iTHrtyt vjgn is prinC&d iff tlw valua Is- 

<Ndw [at ^ the 

If :i < = 1 0-^ cr K > ifc 10 tlMfrl rt 4 printed 
using -salaotilic h^tofiori The msfitissa pari 
hK up !;□ eigiuft digits Iw^th na trilling 
and the d^imjl fffhsent if tmlv «3ne diglli 
4 at^ the first The \% tp fol- 

hswad h^ +■ flr -, fuNewied bv one ct 
diflite 

Otherwise » 4 pnnt#^ n urdinerv dMimai 
npt&fBon vtfith uptc eight signifbanldigiii^ snd 
no trailing zeros ifl^r th* decanal pomt. A 
f^imBl point nghi al th# beginning 4 ihviy^ 
followed by 4 liro, jo, (Of inEtar>ce, .03 aiid 
0-? ar^orinled as sucti 
•0 IS pTiTfed 4 $ 4 single digit 0. 

QhO a simg SiKpiTOEion 
The tokens in the siring are iJtpind^d. 
poasib#^ With i spspetMfforTi orafter 
Thfl quote 4Tiaga oharaGter pmts i$ '' 
Unused ohiri^terE and control characters 
print es ■?■. 
livi AT m.n 

The PRt^T position is changed tP bv m 
ta£hjrvth>g from the top), column n ioountlng 
from Ihe leftk @ < ■:ml< = 21,0 < =ln < = 
31. eise#r¥Or B If ; ml = 22 Of 23. error S, 

W\ TABn 

n is reduc*iJ -ffrodulo 3i. Then, the PRIMt 
position ^ rrtowd to coJiimn n, staying on the 
ssme line un^i^ thi;^ would involve backspac¬ 
ing. in wt^rcTioaie it moves qn tg th 4 ne^iliw. 

0 < = n < = 255. else error B. 

A Stgmicg^ botwe@n two Hems leaves thi* 
PRINT position unctYsn^eiit $0 ft^at the sec¬ 
ond Item IqDgwt imnnK^tely after tl» first A. 
cornrriBt on the other hatwa. mpv« the PRINT 
posiliofi on it 144 ^ one pJgoa; and after Ihal, 
m many as ere necessary it in 

0 cr t6. mpving Ida i^wlirwif necesiarv. 

At the end of the PRI^T if if 

does not and in 4 s^rhA^iolon or oomma, a new 
line is steffted. 

Error 4 kiut cf memoryl can o«ui wrrh or 
less of mampofy 

Errors mesns ihel the s^rttn infilled 
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In both til# curl is COHT. which will 

cisar ths screen end ell-piv the ^r^gmrn 
EoGontoui. 


RAPiJp 

HAhDn 


HEM 

RETURN 


HUr^ 

HUr^n 

Savei 


SCROLL 


ALOW 


FtANDS 

Sets the s^^-httn variable teslled SEEDI used to 
geweti Ehe nent value RNQ If n ^ the 
SEED is givflri ihi^ valiH n; iff n ■ rt « given 
the vaAie of snother sysbenrif viar^bli IciBgd 
ERAMES) thfti coueTB the framis so far 
di^pt^yed on Ihe Ifilevislen^ ^nd Should l>e 
fairly rafidom. 

Error B occurs \i n Is noi in the r^ngd 0 lo 
fiSSSS. 

No eifecl cen be any sequinoeo( charec- 
tflrr SMcepI ENTEtt. 

Pgps a line number from the POSLIB 
and jumps lo iftirit 

Error 7 occure When there is no line number 
on Ihe st^h. Thpro sorne rntpiakfl in your 
t^rogram^ GOSUfis ere not pyopedy 
by REtUHIM}. 

RUN 0 

CLEAR, and Ih^n CCTQ n 

Records the program ^nd variables on tape 
SfT>d celfe il f. 

SAVE should rtoi be used inskde a GCSGB 
routime. 

Error f otcur* if f the empty string^ wlUfcn 
is noteUowed. 

Scrolls the diisplay lile up one lin^, losing tNi 
top line and mating emp^ty line al the 
bOfTom 

Note that the new line is geffiuinely empty with 
just an ENTER Dhsrecler ar>d nOiSp^co^ 

E'uts the computer InlOi oompuia and display 
mode^ in wtiKh ihi dieplay file is displsyed 
conlinuously and oompullcg is dcina durmg 
the spaces ihi top and bottom of 
thepicttm! 
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srtff 

UNPiOTm^n 


Stops pwpflnm wil#^ depart 9 CO^T will 
nsSipiiiB with tti€ fflllQWir^ lina. 

Lik« PLOT, but bLBfiL& Out h pijcal in^iv^d of 
blaobfi»g ll in. 


























Chapter 22 

Flowcharting and Debugging 


Ttwre fcG mana the act of programming compuTar^ than jusT knpwmg 
which wtial Y^u will probaUy already hav« fcKjnd that moat 

of yaw pfograrTrE hava what are tachnically kwwn ae when yew firrC 
them in: mcyba juai lypingi an-ors, or rmayba- miaiakea in your awn idaara 
of wtiBfttha program shook* do. You miglhft pul thia dovvn lo ineKperiaTMie. 


ALMOST EVERY PROGRAM STARTS OFF Wmi BUGS IMfT 
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DonT 

p^nic 


Fii'id 1hD bugs. 


ChapDftf 22 

Th« g«nvfpl pjani n^n with i 


pragr^ lAiItti fl4- 
bug*ii oa p<]9°3iibHi. 


A neccangular boi! I I is a Blrai^for^and 

L_ *nt4njClid^ 

A diamDnd aafciy^N^ind of 

dwciBiofii before going on. 

(Thflsfl shape* are fairly widely used, bu( 1#»y are not nrwandatpfy) 

Flowcharts are olt^ y*ecl for deacribafig Chi large-scile almotyre of pro- 
^ranns. g subnoot™ in almosC boi. bo a tfowohart fof 0 «t distonca 
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Tha idia it ii;> r&fliSiw the arrows from t<3 boi^. doing what each Oiiietflifs 
you to (fo. We have used diffArant sorts ol tKinea irjr differgi^t Borts of 
rnslruoiioi^t: 


FiK Ihnrn, InlrrxJuCi^t] aa 
neiv ones aa pmibbi. 
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Anytt^ing — flowcharl^. siubrmi-tin&s, and alsci REM sfatemant? — that 
makes 4lve pfpgram giv^ you ^ uHi^^f^E^ndiny Qf ii; them 

VOW ana MM tci wpt® fewer bugs. But aubroyttcwa al?SD help you get out the 
hug^ Vpu've ^Ir^edy Mwriltfrn, by mpk^a ths progpranrt flPSipr |p wil 

find il miHiJh aesier Iq >! 0 it ttw s^^rGuHnaa infli^/idkialtv and fuake Bu^® they fit 
iCignthrir prgpeHy than c&T#$i; P whole unstrucluned piogram. 

Subroutines, then, help with Qhe boii "'iMi the buga," and thie is the bok 
whore ypg m^xi the h^p y^M cpn geT. for it is oltan the mgSit eMgsoorflling 
Otiwf hints- far finding bug& are 

■lil- Vake sure fl^na ere ne typing erf era. Ahvaya de thes. 

■liit Try CO detwrfime wihft pH tha variables should be at eath stagfl — and. 
if posaible^ explain them in RtM alatenwila. Voucan c^hack Uve variables at a 
given point in -Hh® program by ins^rtirrg e PfltNT staternentaT^iat point. 

ilii^ tf the effect of lha program la to moke ^hm ptogtam slop with an error 
report, use tNyiriforTiiationas thorougWye&you can. Look upttwnaport code 
and decide -why it stopped on e particular lino. PrvnL pul ihe values qf the 
viriabJas. if 

liyi You might be abie to etap thr^ough e pr^r^am lir>e by line by l-vping a 
its liii€Sas COmmgfftads. 

Iv1 PreterMi to be tme corvrpuEer. run the progifim on yquraeli^ uaif^g panc4 
and paper to noi^down tbe veluea of th* variables. 

Once you've found the buga.. tiding thtm i$ much lAe wfiting Uve origin^ 
pro^am. but you riMiartes-tthe program again. It is aurpriainglyeas-y to fix one 
bug CHUy to iniroduee anclhaf 
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1. OcMskinallv — this m^ry hava alraacay hflfipflnBd Id you — you will « 
langthy program ym hava wrlilan, pr almost finish&cl. by drsconnatting lha 
powtff Supply accidanlally. Thi* ^ort of thing ^pfUSiimaE happens 
Dusi^^: il is not $ btig but b §/^teh. t hstfl nothing you e*n- d^? about it. If ft 
happens tuikM too oflen. thpr^ i« probably soitiuthing wroi^ but il wpulci ba 
worth Baving lha incomplGta program on lapa hellway Itwough 

2 The flowcKBrt for the tlialanc* calculalor has no bCnc. Qdm this 

fiiallsr? Where woiT\d you pot one in the (rowth^n: if you wanted to? 

















Chapter 23 

Number Systems 


We believe hvtnana by t-ene — 4he 
Ivifmtni hfiv* t«i finders. C^mpufer&cauiwt inCern^lly '■‘by Iwog", of «i dj™ry 
Thu te not becBwv iMy ’bfr'nA giiiY lifigm, bul t>BoauEe They only 

dislinguish trt<yrten two etBftw of tjNir many internal swrtrtwe, on or off, 
1 or C. 


n§ 
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Althougfi wigin&effi « biniry s-ya-tmi when byikibg Qompulirs few 
righi Mlumn of nesit page}, aftocher mumbar ayat™ \% Imcbum it 
is to rftad and cen convarliad to bin^ It is called rtf cAromfl^ 

Iby SHXteena. of having begins: 


Wejf 

(y ZBfc 

1 cw 

5 tWD 

3 nine 

A Hen 

B SMv^ti 

t twelve 

D thiPIAen 

E fourteen 

F fiibetn 

10 sisiteen 


13 Iwefity^-livv 

1A iw^nty-elK 

IB twenty "rSflwiifii 


IF thirfy-Dne 

20- thirty-two 

21 thirty-three 


one liuiiidfOd eiMil fifty-eight 
3F one hundred aiid fifty-nine 

A0 one hun^ridendeixty 

A1 one bundled end $iity^otie 


Ffi" two hundred and fifty-four 

Ff two twdred arvd fif ly-f ive 

1 ^ two hiAdrad ind ftfty-aiji 


H you m using hai no^tfccsp and you warn to make the fact ^lear, 
wme -'h"' fit ihe end of the number and eay ■beJ(’^ fo^ instance for ofia 
hundred and fifty-eighi. wriie ard aoy ■‘nine E hast'". 
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In systems-. CQuntipg begins- 


fn^fsh 

Dtctmal 

Hewdecfuwf 

flinnry 

zero 



0 Or 

□ne 

1 

1 

1 or 0001 

two 

2 

2 

1 0 Or 001 *0 

three 

3 

3 

11 □r001 1 

ICut 

4 

4 

100 Or 01 00 

ti^e 

5 

5 

101 or0101 

aiK 

G 

6 

l10Or0l10 

seven 

7 

? 

111 or0111 

eight 

a 

8 

1000 

nine 

9 

S 

1001 

ien 

ie 

A 

1010 

eleven 

11 

e 

1011 

iwelve 

12 

c 

1100 

thirteen 

13 

D 

1101 

fourteen 

14 

E 

1110 

fifteen 

15 

F 

1111 

Sixteen 

16 

10 

10000 

The impoftwvt point ia that sixteen ^ equal to twp 

r^ed to iNi lourih 


powflr^ whid^ risokes cc^v^iiiny hasi ind Ismarv vary Ba&v 

To- tonM€rt hex to binary, Dhange lacl^ hflx digit mio four bii$. using Ife 
table abovfl- Th# binary-di 0 ils#^rM| 1 ine rafwTfld to aa Ms, 

To concert btsiary to han. divide the binary number irrte group* ef i^uf bita, 
Etarling on the righi ihi^n aaoh group inlotha oorreapondin^ he^ 

diflit 

The t^s iTifide fho pompuE*r $re mostly grouped into aeta of eight, or 
hytA^ A Single t^ia can napraaent my pnimbef from joto two hundred and 
fi«fty-five 111111111 binurY Pc fP drr alcarnatiyeiy, any character in tbe- 
T.'S 100(5 cTiaf acterset. Ita value Dm be written with Iwo hpxdigils 
Two bytoe can be grtwjp^ lo mike wbat is technically cateJ a 

wnn^. A word cmk be writtefi usm§ sixteen bils o^ four he^ digit*, 
represents a number from & to lin cteoimjl] S'^— 1 = &S53S. 

A byte ia always eii^bt bits, but worda vary fromeomputef locomfkjter 


Summary 

Decimal, hexadecimal ar^J binary ayatem*. 

Brt^ md bytt* (don't confuse tham1 and words. 


Exofciaas 

1 „ How would vou convert from pounpa fo Ouncpi $nd b#ck a^am 
|j^ when sll the tvumb^ are written in deciffial^ 

[}\i when all the nAMobers are writte*ii in he^ ^ 








2 How wcKild y^u bfftwsen dactfiul (nci h**? IHinI: asweraiafr 1 } 

VWiEi pfOflrBrrw ofii tha T/S HWC to convwt numarim vaIups iitD tha 
ciringfl giwr>Q th« h^i tTjpffl»ot*tkin, BiHj vio« iThi& is what STFl$ 

and VAL do wilh decimal rapreaflol^liOns) 
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Chapter 24 

How th« Computer Works 


It is twy^nd th* Ql ihc manual to des^rib^ «rt dflipil tha ateclronk* of 
Chi T/S 10&0 and its □peralioix. bvt wtoan gi-i® aoma idea of the pyrpo« 0‘f 
its iBfflflr OTmp04Hrtli. 

The ihiatration m this chaptv shijws ttw T/S 10&0 with il5 ouC^ 
ramaved. Th^ r«cjn^ular bl«ck companents with lb* matal lags ara ICa — 
iriti^ated circuits. AttuaJl^ you locking at only ttw package — th* IC 
itaaH ia much smallir. 

Thi moat important IC of the T/S 10M is tha CPU LCanfral Pwwting 
Unit] It is a ZMA iriicropfooKBW. The procassrK *>« the ahthr™tic> and 
^liciwicfillv oontrofe the of !f»t eomputar accorckrtg to tbe cpiniing 
aystem program. 

Tbi operatfog aystam is corwtBflned irt tha flOM IC. This is a solid iiita 
alectronic stcrege dfrwica which haa a progfam perm^rniiitly wired rn to make 
theCPij worV. Tha pif>gram is uniqui iha T-'S 1iN30. symbolic form it is 
a lung saquenw of hylaa. Each has an Showing i-ta position in 
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IN - ihe fi«l has addres-'S fl, ih« sscorid Pus address 1, 3nd so on 
upto evai: which IG whv tha Sinclair BASIC ia called BK BASIC, 

Vfiu cafi^ saa wPial tilft# is aT a grvan adA««s bv using IN firntf ion PEEK 
For axungila. ihis program prims OuT the first 21 in the ROW (and 

chair addresses) 

I S PHIMT "ADDRESS" TAB B.;"&VTE" 

FOR A=dTD^D 
PHIIVTA.TABSiPEEKA 
*0 NEXT A 

The RAM chip is an electronic "scratch pad" which is hool^ad ip the 
CPU The BASIC pn^grarns that yiou type in gre siored Bleclfonic*«y here as 
are Its variables, the television piclure. and the sy$1*iti variables (anpINr 
Eechnioal wandl). 

Like the HOM, the RAM ctorage is arranged into bytes, each wtlh «n 
address. These range Irom 163^4 Ip ]fl431 Cor 327G7 it yog have a 1GK 
HAM psc*: As wiih Ihfl RO<Mi you tflrt Irid the values cr 

byto by usriig PEEK The differeoe* i$ (hal you can slsa chgngg Hum. 


POKE 17300,^7 

Ths givo; the byteataddrei* 17300 tPu value B7 IF you now lype 
PRIfJT PEEK 17300 

you gat your number & 7 back. fTry poking in other vgliHs.l 
Note lhal ihg address has to be between 0 and 6BB3&: jnd moal cf these 
will rater to bytas in fiOM or nowhere ataq, and so have no affect The value 
must be baiwenn -^55 and +2SS, andrf il is negitivtilgets 259added toil. 

The abttty to poke gives yon nnmonse power over the computer if you 
know how bp gs# if; however, the nscessary iuTowledge rethar more than 
can bo irnparted in an inlrodgClory manual like this 
























joieiripquj 



ROM (oper^ling system) 
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Thfl la&t large 1C ivi call the SCL 1Slncli» Oorr^putar Lo^J. It is a ULA 
Irnare tacfifiici^l jargon) apeciall^ dwignod and madi for the T/S lOM It 
*'ir^ Ihfl otfw compon&flrls to one anothar in an ingenious 
The modkil^lior courts tha teiffviBBon output into a form eui|- 

abla lor the relation. ^ the regulaior coiivens the ernooimcr, bul unreg¬ 
ulated ^ ^lt$ Off the power supply to a regulated 5 


Swnmary 

Chips 

Ststementfi. POKf 
Furtctiofis: PEEK 
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Chapter 25 

Using Machirid Code 


This chapter is wriTten for thosfl who undofslind Z&O machine ctde. lha 
^ of instructions, that the< ZSO prac#s$4^ Chip used. H you wish to 
moffl ibcu1 ZW codes mid orngrammingp the foiling bac*& pub- 

bshad by Raal&fi Publishing Cempany, Inc.. Virgmia. ^y bo h«Jpful 

€o<fe off Yotff ZXBf, by Too* Bakm: and 2-60 
by JQMf;:^ J. Carr. 

The uttimatfl authofily is Iha ZBO AssemMf iAc^us^e 

with tha ZSO-Cfi£I^ ZSOA^CBif publ&chvd 

byZiloQ, bwt thesa can hardly ba naccmmefidedfaf beginrtefs. 

Mactirfw coda loulinas oan bo ojcocut^ IiOM wiihlA a BASIC prcgri^rn by 
using the funclicy^^ USR. lha argument cf USR a the starting addr-asa of the 
routina, and ^ raautt ra a two-byta unsignai^ incogar, ttio Cd<^t#nts Of Ibe bc 
regisler pair co return The ta^urn addraas lo Iho BASIC is stackad in tha 
u-aual way, so return ^ by $ IM RtT in^litictign. 

There aia ceriain nastrictienson USR rQulMW&: 

4l| Oo ratum, l¥»a i la^iglar mu$t h$va if~iO v^Iub 1 Fh. 
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CtiaplDf 2S 


Ij^) The dispIsY rautinfl wses jK^iv and r r&giB.tgrB,, a USR poutine Bliotild 
nchl uaa theae i1 campula and display is Qparadng. Ill \% mvm 
|he ar pairT 

All tlwse lines ffom Ihe prcioeasor expose at the biM:k &t the t.>'$ 
1PM. ^ in principle y'Pu can do an^hing wilh a T/S 1PPP that you can with 
a Z3P. The T.''B 1PM haidwara mlghit si^eiimas m 41^ chc^jg^. 
pspflciiply in ccrnpuifl pnd d^pla^ Htefna Ie a diagram O'f tiw eKposed connec- 
fiofts Bftthe bacK 


t^f"'‘l I I I I M i I IE 


;^V li |J .^1 d ^ 0.1 >] ■.IS All-A l ># >1 ^ Jid. ^ liS 

ET 


'1 I I I I I I I - I I I M I i 


hAhSLOT C4' 01 tu- lUT Hi^v hi^I 1 

■E ■ 




^Fi^F ' 
Ki Ui 


A piece macl^ne -DDdB in tr»e middla of meoiory runs the risk of being 
Ovarwfittan by the BABli[^ pl9C4^an4 

4il In a nCM s^aterrwnt: 4vp^ in b AEM statwianl with anaughoTkBractarB 
to hold yOur mjiiL:hina COdtij which you Ihen pnh4 in Avoid h?lc in^Injc^ic^S. 
since will be recognized a&thewidof ttwflEIVl staterrwfit. 

(ill In a Stririg. sei e lOo^g cinough string, Ehnd Ihen ^;igm ai machine 
ctKSfl byte (□■ each character. 

In tx^h of these the code is sale^ bui liki^iy lo move ^ibout.. thi; i? aspeciallv 
the ca^ ^th strirms. In the Appendix, the character Bet, you will find 4he 
characters and Z60 instructions wAttah side by side in ord^r, .and yoii may 
well Findtf^is useful wh^n eniering coda. 

iiiil Al the topof the menury. When iheT-'S USPP i$ $wiEtl~r4d on. iMe^ls 
To see hDw™ch memerv Ihflre is and puts Ihe machine slacA nghl ai the top 
so that U’liefe is nn space tor U5H rculines ihere. Ie sior4$ ihe edd^ess the 
first norwdstent bryte le,g.. 17^. or 17403. if you have IK memoryl in a 
systeiwi yariBble kiK^n as RAMlTOP^ m ihe Lwq bytes with addnss^s 1 0333 
3nd 13339 NiW. cm the other hand, does not do a full merwry test, birt 
only checks up as ^ar as just belore the address m Thui, i1 you 

pKike the edetress ol an exisimg byte mto RAMTOP, forWEW alL Ihe niemory 
from that byte on ie outsida Ihe BABiC system atvl is lefi aluie. 4=or mslianoe-. 
suppOM- you hav^ 1K rnprYiory and you have just switched on the compxjtar 

PRIWTPEEK l&3a5+J&&"PEiK. 13339 

tells-you the Bddres^ 11 74^-B) pf the liirt ncmexislsni byle 

Now sirppose you have a US ft routine 20 bylas long. You want to change 
RaMIOP to 1 73BS = 23B + 2B6"37 Ihcw would yc^L -work Ehi$ out in the 
ccMTifKjtar?). Eo type 


12-4 






















POKE 

POKE 1^38^.67 


Chapbor 2E 


ihfln NEW The twernty bvt« af mBiFiory from addraa-f: 17383 eq 17 W 7 
-Bi€' Tww ya^ra todct with what yau lilka. If ih^n Typii h|iW jiQein it will nol 
etl^ac twenty bytw 

Tha lop Df mamary Is a ^OQd i^lAiea ior USH ^roulinis, seFe (gven fncKn 
NEW) 3rtd immoblJe Ite maipi disadvantage ia that it ta not aaMad SAVE. 


Sutrfimarv 

Fuhcfcna: UStI 
Stat«wianis: HEW 


EH«rcisas 

1 ffykB RAMTOP equal ta 13730 and than a?recuta NEW. You will g«t en 
»daa of wt^at happaii$ whon the pujpTKjfy ^ts fuH 
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Chapter 26 

Organization of Storage 


The memory divided ^to different ereet for elorwig chffarani beds of 
inf*Orrri»Ciori. Thu Only Ur^ lO*" the iniOt^ifid* th^y sctvfllV 

contain, and if ycu insert more Bft e given point tier instance, by adding s 
program iftt dl" vflriflblfl). H rftfltl# by thif^ng flu^lhwifl abdv* fhai 

point. ConversB^Vp if y w delete infoimBftion, everything above the deletion ia 
ihilfi^dOPwn 
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Chaptor 2G 


raniefnln;] 

T 


S/tlflii-fr 


hiagr^ 


Dl4f>la.v hla- 


Variable 


Ljvie- being lypCKi 

t WDfk 


■ t ! ■ t t 

IMSi 1650 * DlFILE. VAH 5 E^JHF 3 -IKBOT 


CelCulBC^ SL«ch 

Sgar-B 

Ma^lriQ SlacK 

GOSUB 

1 -^lACk 

□BE 

roeline* 


t t t t ^ 

STKfiOT gTKEND M^China alack EPflJ&l^ HAMTDP 

cwint^r ^ 


The ayglom variably -t&rrtBtn varioti-s piaMai Of in'^ormatiDn Iha? call tha 
COfTipytar what ^dM oI sEata tha cOrtipyl^r is in. Thay af# h$iad n the 
nasct chapter, but fgr the note that Onp some Icaifid D_FILf, 

VAR$. E_LINE Bnd aa on) ih^i toncein the adclres.ae3 af tHo boandories 
between the variau^oreBs mthe ™morv. These are not iASICvariahlag, end 
iheirnemes wHI not be reGQgnitedl bythe^;*ri^?Lrt®r. 
ki the pro^rem, #$bh line isetQred as 


tAaft aipniilcjnl tiyt$ 

I LEa^a- aigrk^licanl b>lS 

+ 1 



1 



■ 


umiiiii 

■HfifinfiM 

Un^ number 

LanQth 


EtiTEi^ 


le^t f ENTER 


Note that io oonlrast with ell “DthercBsaB ol tw^byci numbers in #ia Z80. 
Che ifw nurntb^ horg ^^ncl also in a Fqn-PIEXT cantrol varieble) le storud with 
il$ morfl significant byte first: UKeit is to aav. in order lliot y*u w wjM wrile 
Cham dawn. 

A numerical cofiatant in prOgrBm 4 b followed tky i4s binsTy form, using 
tha c-hBfBCierCHRt 126 fallowad by live bytes fcsrthe number Itself 
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Tha display file li (ha mamory cp^ <j1 thi celewisign pi^lura. It begins wiDh 
CM ENTT^H chsrsGleff, (o*Pwed Iwenty-ftnjff l^iea of test Mch fini^lw^ 
with an EhITER. Theayslam 1$ sodttigPi^ 'HhDt a lirraoF taxi does nol need a 
iyll ftiirtv-two chorjiclers: Imel spacea can Is# cmiilad. Ttics is dona to 
apace whan (he mamorv irs MfLBlI. 

Wh^ the tocel flmwjnt of memow laccoiding Ic (he ayalam vei-iabi^ 
PAMTOPJ is less than 3 1/4 K^ a (leer — as sel up af Ihe start or by 

dLS — consists of just 25 ENTEfla. When tfi# manorv ia biggar, a cte^r 
Ecreat^ is pad:de<f cut with sp^ai. iind on the whgls it stays al its full 

siie, SCHPLE,, howfjvar, and cerlain conditiona where- the Jo war part of Itie 
Ecrean eiipands (o more than twa lin«Sr C^ epSet (his by inirmiucing short 
lines at the bottom 

The variaMs ha>^e diffarant fofmtts, d^^ncBiigon their differant netuies 


Number whose name la one laeiar omfy. 


'^iQn bit 


t 


□ 1 1 

nr 

1 £:inc3ncnl- b^1e 

A MdntlsH by1» 

. ■ 1 ■ 


I 

L_J [_ 


LflHc-’- Vnlui! 


Numbvrvrhoss name is longer than cmh letler. 


1 II M II 

1 0 1 

I I I i M I 

I i I I ; 

0 ^ f 

I •.. .l.Ll ii? 

IMI rm 

[ It 0 

{ J I . I il I 

n n 

Ls u 





Lanar 

2rd characier 

lH 5 l cha^ade^ Value 
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Arrayed nurribflr*: 


TTTTnT 
1» 

.j; 111 i 1 j 

2 l«6 

1 

1 

£ b^lps 

1 

3S 

2 hytPS 

1 

n n 
1 








Lahar-^h 

TOI-al 

te. -ffl 

Ts1 dim 


LudI dim. 

Eifimanlf; 


■hirvgth i>1 dlm^ikBiO^a 
«l4iMef1L5 & 

f 1 lur HEX 
□I dimbnAvnnt 


The ardor of Iho slamenls i$ . 
f'lrtt, 1t>tel*rnfritc for which tlwfirat 1 

iwft, tha-etamant9 for whith chv Iwei sotrflaripl tfi 2 
mMr ths Aments farwtiiDh tha imi subscripi it 3 
and so on for Bi poB^ibla voluotoF ^fjr&tsubscnpt. 

Tho olaiTitiitt with a giveri ‘^rit-3ub5cnpt frr#^-dewlin tha sarrwvvBV us^ng 
Th« Hcand=oubEcnpt arid bo on dtVwnto TholaE-t 
Aa an |hv olflm 0 rt& of lha 3 X B mt^ B in ChDptv 22 arB stored 

in the Bfl.lh BI1.2h &[T.3|i. B(1.4k 0I1„SL ifUSL ei2J)„ 0(2.2)... .. 
Bt2.-6).eaiLa(3J>, „,BC3.6). 


Control variably or m FOR-NEXT k>Qp: 

Mm- aigniilcdni 
I Lflsi Algniric^nl 


1 M 1 1 1 

1 1 1 

11111 1 


5 bylws 

byh^B 

! f 

2 tvin 

, ! 


Lahaf 

Valiri 

Limil 

■^l*p 

tpgpmg line 
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CKepi^26 


St™^- 


Ti n; I I 

I 0 

1 1 1 i i M 

2 b>lK 

I 

1 i 






llurnfber 


Teil i?1 Sliinp in^y be emptyT 


Af¥*v af DhBfflclera. 


■mnw 

nnn|a|B| 

niiiiii 




1 










Lntt«r-^h 

Tolai 

numrw«ir 

rki. £n) 

(Ilm; 

1st dim. 


La^l -illm. 

Elcm^rs 


Blcmen^s 
i. dims. # 

1 \0(m. 
or tfiOiS. 


The pflTt FtBfting at EJ_#JE contains 1M line bfling typed ies a eonimand, e 
prag^am hne. or INPUT dvial end e^aa iomework spate 
The calculalDf is the part of tha 0A$ig systefn Thai jq^Ib wrth arithmetic, 
and tha numbars it ■* Operating ans held mostly ei tha telculetor iiteck 
The spare pari contains tha spfC4:$0 farimKad. 

Tha machine Jteck tha stack used by tlie Z-fi® ehip to hoW ralum 
addraesflsandsD on. 

Tha apace lar USR rmjt™s Kss to be set aside by yi^ using NiW as 
dwribed in lha last chapter. 
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Chapter 27 

The System Variables 


The bytes a m«rt«j»ylro(iv 163841G5BS are sat asidi for specific uses 
by the systam. You can peek it«m to find out veriovs lhin @5 aboul Ih* 
system, ama so^e of ttwri can be usefully pokfld They ate listed here with 
Iheir 

These ate (:elled system variftbles and carry mmes, but dp lipt cotifuse 
iheim witfi the variablas used by the BASIC. Vou cenniji uw jha names in a 
SASIC program; they nna simply mnemcnits (hat are used to make it eoSktrto 
refer to the variables. 

The abbteyietion$ in catumn 1 hayethe f elbowing meshmgs. 

^ The should not be poked, bpcwise the syslemmighl crash 

N Eha yirsiflble will h^vie no lasting Bpf€c4. 

S ThriS varijahl^ i; saved by SA.V£. 

Tifw number in column 1 is the number of byiea in the vanabte. For two 
byifii. thig first o^ne i& the 5ignifk:^nt byte - thfr of whit you 

might expect. So Ip pok^ a vaiue v to a two^ bv^ variable at adtiresis n, 









Chapter Z7 


POKE n.v-Z&eiNT lw;2SSI 
POKE n+I.INT 

and to pnk its value, uee tha eKpraasion; 

PEEK n + 2Se-PEEK b^+0 




^me 


1 

1&304 

ERRJJft 

^ teis ihirt report code Starli offf al 

255 (for -1], so PECK 163fl4. if iq works 
at ^11, ^( 1 - ^&5 POKE 1535^, n tH 

used lo fancB an arnof hUti fl <= n < = 
14 -giwifs ijmit fli Che y^sygi reports, 1 5 <.* 
n ^ 34 Of 9S < ■ ri < = 127 givK a 
ffonslaniJard T^wrc, geid 35 < ■ n < » 98 
iv \\k^ to up tti« ckapla^ fila. 

SI 

10395 

FLAGS 

Varloua 1la^$ (0 control lha BASIC 

SySHm. 

X2 

10395 

FRR_SP 

Addresa of lint item on tnochine ^teck 
(alter (3WU9 rBtumsJ. 

2 

1E395 

HAMTOP 

Addreaa of BASIC avalem 

VOy can pokfl ttiis to make NEW 
reaarve spac« above tihiit eree bm Chap- 
iflr 2&f or To fooJ CL& into sottirfl up a 
minimal distplay fie fCiMaptfr 2£|i. 

N1 

15390 

MODE 

Sp^ifiil. K, 1, F Off G cureor 

N2 

15391 

PPC 

Line ounRl>Bf of s-tatamant being 

a^aqutad Poking this has no lasling 
sfffl-Qt oKcapt in tPa last line pi ihe 
progf^ 

SI 

15395 

VER5N 

0 Idencifias SIC ROM in sau^d pragrem$. 

S2 

19394 

E_PPC 

Number ol cyffrent lino <wilh pMogram 
curs Off] 

SK 2 

19396 

D_flLE 

SaaCh^pEer 2 q 

S2 

15390 

OF.CC 

AxkJreES of PRINT pas^n In lie. 

Can ba p^ot^ lhg| PRINT ouCpul ia 

sanl elsawhare. 


19400 

VARS 

SeeC^ifitef 26. 

SN2 

15402 

ctst 

Address- of VBTlflblfliifvasaignmant. 

SJt 2 

19404 

E_LINE 

SaeClTBOtaf 26- 

5X2 

15400 

CH_ADD 

Address of tSw nesct charectar lo ba untef’ 
prated, iha chara^^lir alttr tti® argument 
Pf PEEK, or ENTER et tha and ai 9 

POKE atatemani. 

52 

15«10G 

X_Pffl 

Address of tfw cheraeter precading tha 
marker. 
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CtiafilEir 2 ? 


Aftjfes 

AM/es^ 


&X3 

15410 

STKBOT 

SX2 

S»J1 

$N3 

10412 

1^414 

15415 

STKfND 

MEM 

SI 

SXI 

16417 

15419 

figl us^ 
DF_SZ 

S2 

15419 

S_TOP 

SNI2 

SN1 

SN1 

15421 

15423 

15424 

iAST_K 

MARGIN 

SX2 

16425 

NKTLIN 

S2 

SNI 

SN2 

16427 

1642-9 

16430 

CILDPPC 

FLAGX 

STRLEN 

SN2 

16432 

T-AODR 

S2 

16434 

SEED 

S2 

1E436 

FRAMES 


Si 

164:^9 

COOflOS 

SI 

16436 


Si 

15440 

PR_CC 

SXI 

16441 

£_PCI(Sh 

sxi 

16442 





Sw Chapter 2&. 

Caloulator''9 bre^isiar. 

of ar®a iiE«J lor calculator'^ 
mem ufY. ItJstiiallv MEMBOT^ by I nol 
ahvaya.l* 

The number ef \mm Onclucfeg ana bHank 
linii) n the lower fMrt ol the acr&eri 
The number of fh® top program lne in 
autorriaTtc listings. 

Shows wh^hilkay^ presEod 
OffbounoestatuBol kavhoard. 

Numbef of bl^rvk liiw above or belcw 
pici^re — 31 

Addrass o-l noKt program line to ba 
riTrCsTLited 

Lina number Ip which CONI jumps. 
Various flags 

Length o1 slriAp lyp^ rfesignelion in 

3$5ignmgnt. 

Address ol nan t it^^m in $yntaM table Iver^ 
unlikely to tw usefull 

Tha seed for HND This is the vsnabia 
Eh«t iv sei bv RAMD. 

Coiffwts the frarfhas ditplayed on Ihe televi- 
SiOti at 15 is 1. Bits 0 to 14 ere daa*- 
rowted fof each Iramp sppl lo the lalevi- 
sidii This can be used for tiowvg, but 
PAUSE also us^ it PAUSi r^wts bit IS 
to and puts in bits 0 to 14 tha hn^ pf 
tha psusa. When ihew haya been counf- 
pd down to zero, tha pause atcps. If cha 
pausa slops of a key ttafsiesgiorip 

bit 1 b is set to ana again. 
j(-ODcrdina1e of l^si point PbOTted. 

■y-coordinate of tha Ib 91 poinl PLOTbtd. 
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to™ Cc^te/^ts 
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humbflr? Xhwt CBPninorf CDnwiiflniy bfl put 
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irDtS 

iTb 

2S 


19 

^(i hl,dp 

nre 

26 


1A 

Id a.lda^ 

rrd 

27 


1G 

deed* 

rr a 

26 

0 

1C 

ince 

rrh 

29 

1 

10 

dflt# 

rrl 

39 

2 

IE 

kJa.M 
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i-as 7,1 

1 W 

iHvifir^a V 

BE 

op 

ras 7.(hG 

191 

invGf^B Z 

BF 

"Cp a 

ras 7,a 

192 

1 Jill 

C0 

r-etl^Z 

EalO.b 

193 

AT 

Cl 

Wp be 

9al 

194 

TAB 

C3 

flp nz.^N 

sal Q.d 

195 

not uud 

C3 

[PNN 

98t 0,a 

196 

CODE 

C4 

call nz,NN 
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if 


3S.31 

IF 

Q on U. Cod^ 250 

28.31 

INKfY* 

□ , onfi. Cdda 6Ei. 

TG 

INPUT 

□, onL Cr>d4 23& 

30 

INT 

□ . mP. Ci?d« 2^7. 

70.Ti 

inia^ai- 


54.T2 

inierac-trvfl 

invef^a 


21 

—lunclions 



— video 


16.58 

ilwm 


BG 

PAINT iiam 


B6 

j 

Jack pluy 


6 

K 

□ mad« 


16.98 

keyboard 


16 

kSywO^ 


16.98 

—mode 


1G.98 

L 

□ mode 


1G.9S 

LeFT$ 


91 

Lin 

Q r on K. Codt T9S. 

96 

LfT 

IffttBfmode 

lifte 

□ p on L. Code 241. 

2 T 

16.98 

—Fiwfilwr 


64 



18 

LIST 

Q , an K. Ci>d4 S4@ 

12.28 


147 




IndtoK 


30 

LUST □ ora.fthifliMaG. Cwlo226. &3 

□ ,01V Z. Cods 205. 70 

LOAD U,OTiJ CQde2S& 10 

logic 

-chip 122 

-fli opar^cion 33 

•ogs 54.71 

loop 27 

LPRIlVT U QrD.^hiftfiClS. CodniSS 93 

M 

machav# coda 123 

mBw program 42.43 

mBnltts* 54.129 

momorv 47 

—axpansiofi board 49 

MOS. 91 

IlKKl^ 

compute b displ^ 40 

tas.liWDcla 40 

Function mode IQj 69 

graphict mode lU) 5S 

^eywonJnnde (□! 15,93 

teiter mode tOl 1&.99 

modulo SS,72 

modulua 70 

N 

name 

—ofavariabla 27 

—oifapfoflrem 10.12 

rie*+irn] 29 

NEW a.onA.Code2W 1121.124 

NEXT □ .OilN. Code243. 28 

not Q .oiivN.Code2T5 33 

ngllsry operaftiDn 70 

null E-tnn^ ggt 

nurnflfiic 

—e-jtprea&ion 

0 

ON 37 


149 


















Ind^x 


operBnct 


61 

QpBration 


£]1 

binary opAhahnn 


62 

k^giQBl-DparTtion 


93 

i^ullafyoparatinn 


70 

unflfy operation 


32 

Ok 

D ^ Or 9hiftad W. Coda 217 

33 

P 



p^raniheHS 


62 

PAUSE 

□ ^ on M Coda 242. 

76 

p^ik 

OpOnO. Coda 211. 

I2q 

PI 

[3, Of! M Coda 56 

30,70 



6J 

PLOT 

□ p on Q Coda 246 

63 

POKE 

□ rOnO. Coda 244. 

120 

posilioTk 


63 

LPftlNt position 


94 

PRINT polfftiOn 


65 

pc^ar 


Si 

— iupp^V 


6 

pniPiT 

13 r on P. Coda 245. 

15,55 

—-WflEtl. 


65 

—pD9it>on 


55 

prinEer 


S3 

pfinritv 


52 

pr0i?H$Or 


113 

PpcKruatasn asaignmanl 


SO 

prC^ri^m 


2l 

•Hi J1 

—cursor 


24 

—br^ 


18 

pEaudorsnc^m 


70 


Q 

quala 

string OM^otB 


10.23.85 

85 


R 

radian 

RAM 

RAMTOP 

RAND □ . t. CQd« 24S. 


72 

120 

124 

?0 


149 




IpkMk 


randCHTI 

REA£? 

rwcyrfiivB 

rBgi9l«r 

nation 

NJport 

REETOFCE 

RETURN 

nslum-Bddr^^ 

RIGHTS 

RMD 

RCM 

rcKjnding 

RUN 


s 

SAVE 

f natalioA 

scnoLt 

SGN 

shilt 

— &d kev 

Simple v^ri^bl? 
SIN 

SLOW 

EaR 

Slack 

cak:ijlalor ^lack 
OOSUe EtBck 
machffwacTf^lc 
siatamont 
STEf^ 

STOP 

srns 

ttring 

— addHpOTi 

— BMprMBiCrfii 

— qucyl* 

— variable 
Bubfoutina 
Subwipf 

—ad variably 
—einor 


□,0«E. C^Z^4 

70 

32 

44 

12;} 

13.30.1 

□h on y. Coda 2G4. 

11.ig.lT3.153 

3S 

41 

Dr OnT. Co^e4. 

41 

91 

7g 

bfK to naa^fit inCnBrI 
□ pOnR Coda 247. 

113 
54.61.7i 

11.22 

CT-CirtS- Coda 240 

13 

D-one Code 231. 

53 

56 

Qp on F. 2€19. 

7'£> 

□.onQ. 19^ 

10,10 

16 

73 

70 

□ or H. shi^tadO. Co«iB 223. 

39 

39.40 

Q, i^ii H Coda 203. 

69 


124 

125 

41.128 

120 

21 


□ or Q, shifted E. Code 224. 

£- 1 

23 

□ or 01, shrftao A [^ode 227. 

20.33 

a.OnY, Code 213. 

67 

23.05 

H6 

07 

69 

27.06 

41 

79 

79 

90 


1&0 















svmbok 61 

— grapfiNiGS aymttol 50 

syntax 10 

variable 1G3 


T 


TA6 

□,on P. Cade 194. 

24 . 55.94 

TAM 

□i.-onE. Code 201. 

70 

lapa 

— TflcCirdBr 


€.0 

— stor&ga 


9 

Tfllrvipion 


5 

THEH 

Q or Q, shiftad 3.. Code 222. 

20.32 

TLl 


&1 

TO 

□ of|l, 9hiftad4. Code 223. 

20.09 

1o*cBn 


a? 

Ingonomatric functiofra 


70 

Iriw 


32 

u 

uncrv oper^lions 


52 

unlGfi.? 


36 

UNPLOT 

□ ,0nW C[Kt«2E'2 

53 

USR 

□ ,anL. Code 212. 

123 

V 

VAL 

O, an J. Coda 197. 

66 

V9lU* 


27 

variaUe 


27.06 

cflnlrolvaristjJe 


27 

aim pie variable 


79 

Hring vpriflt^fr 


27.96 

Bebscriptsd variable 


79 

(yttvnv^ri^bll 


133 

W 



117 

X 



63 


161 





I, H A vv 


k\dwx 


y 

y-cowlinats 


z 

Z-8QA 


ita 


□ Cr U, Coda 27 . Fidl siod cr dacimef ^inl. S 3 

D or g. shifted fuH sIdfk Cod* 3 & Coirimt 15,53 
do* O,shiftedX. CedoZ6. Samieolon 16 63 

Dof n.shiltedZ, Coda 14 Colon. 

dor ai,s4iiftiedC. Code IS. Quaalionmarh. 

□ or □.ehripdP. Code 11. Siringquole. 3S 

□ or d , EhirfladQ. Code 132. QiiJ 0 t«ni«ge. S5 

□ or O , shifted I. Code 16. Open paranthasi* 5.2 

□ or Q, shifted 0. Code 17 Close 52 

perenthesls. 

□ or □. shifted apace. Codeia. Pound Sfl 

□ or □.ahiflKlU. Code 13. tlollBr.rStrHig. 56 

□ or □ , shifted K. Cdd* 21. Plus. 16.51 

□ or □, shfflod J. Coda 22 . Minus. 51 

Dor O, Bhrftadft Code23 Tinwa SI 

□ or U, ahiftod V. Code 24. Drvide 51 

□ of H.shiftedH. Codeaia. Topovwer Si 

□ or B.ahlltedL Code 20. Equals 27,31 

□ or n, shifted M. Codo 10 Greater than 32 

□ or D, Bhlfled M Code 1 ft. Uas Ihsn. 32 

□ or □.fhcfiedR. Code 21ft. Leasitunor 32 

fKiual to. 


> = 

□ or 

Q . shifted V. Code 220. 

Greater Ihpn or 

32 

<> 

4qiMkt-D. 

Q ct 

D.shiftedT. Coda331 

aqu^l CO- 

32 

■C 

Q or 

!lj&hilted5. Code 114. 

Cursor loft. 

IS 

0 

□ or 

19^ shifted 8. Coda 115. 

Coraor 

19 


□lOr 

H^EliriftecI 7. Code 112. 

Cui^orup. 

24 

<?■ 

□ nr 

I9,$hif|ede. Code 113 

Curaordown. 



152 
















Report Codes 


Th^ taWe gives each report c^>de, vwith a genBrul descripEiort prtd ^ list 
tNe 9-tfilAnnant^ and tunclipna m ‘^hich rt c$m occur. ki Chaptsr 21, under 
each statement or iwction, vou will find a more detailed dascHpiio^ 0l wh^i 
IJte arrof rapurla mean. 


Atean^ SilmiJont 

0 Sycceas^ul complalbon, of jofnp to hna ^ny 

numbar bi(KJ^ any enisling A report 

«vith cede 0 doe^ not change the line 
number used b^-COMT 

1 The DonitroJ variable does nOl OhM NEKT 

nnl baen aet up by a FOR alaiemefitl, bit 
(h-are ie an Ordinary variable with Itie 
aamenama. 


2 An undefined varlabie ihaa been mBd. Any 

For a etmple variable th» w#l happen if the 
vflri^lHo i^ used bpfor^ il hts bUin 
assigned te In a LET etatement 

For a eubBcnf>ted variable rt will happen if 
Ih# variable is vsed before it has been 
dimensioned m s DIM statemenL 


For a cantFoi vanabfie in a FOR stetemenl 
$nd if thara i$ no lOrdin^ry jimple V4^rigbi0 
wrth the eame name. 


3 Subsoripi out ol range. Sub&cnpted vanablas 

If 1t>e ^ub®Cii|7l is but Ol r^frw {ffl^geiwe, 
or bigger men €5iS35), einmrB will reeu^. 


A WdI enough room in memory. Note that LET, INPUT, DIM, 
thft lina number in the repOrl {eftisr thi 0 PRINT, U^T, PLOT, 
may nol he complete on the acreaF^, UHPIOT, FOR, 






Report CDdks 


tH6cau$^ iM the slrorl&ga-ol rtumorv 
for ifvalan€*, 4.''30jnav appear as 4/2. 
SeflCh^prtfflrS. 

& No more mom on the CONT will 

make room clearing tfwscfiefin. 

6 ArittimeEic ovarflOi^: calcutations heve 
l&d Eq a rtymber graaEer Ehan abouf t0“. 

7 No corresponding -QOSUB for 1 RET URN 
sEaEament. 

8 Vou have an INPUT command 

InolalIpwodI 

5 STOP ^lacoment'ffjf&DijtwI. CQMT will not 

ir> loreewBoula ihfi STOP fiatofTHnl. 

A liivelid anjimanl to t^ein func^rona. 

e DUl of fhnq^. Wh^n an mbe^^r i$ 

required, Ihe floating-poioE argument p 9 
r-OMndad to tlW- nflSrWt ■rvteigfflf. If this U 
outaida asuiiaMe range, arnorfi results. 


For irrsyacDes-a, aeealKi Ffcep&rt 3. 

C Tht of the faEring) argumanE af VAL 
doea not form a veW numencsl 
^Kpres^ion. 

O' 0^ Prograniie^teffupied bi^ BREAK. 


4iil The l MPUT bv starta wiEh STOP 
C Na1 u-Md 

f The progr^iirt name provided is ihc empty 

aeririg. 


SfUnVons 

GQ9UB 

Sonwllmet during 
1iiiM;tion waluation. 

PRINT, LIST, PLOT. 
UNPLOT 

Any arithiYiirtic. 


RETURN 


INPUT 


STOP 


SQR, LN, A5N. ACS 

RUN. HANP. POKE, 
DIM. GOTO, QOSUB. 
LIST, PAUSE. PLOT, 
UNPLOT. CWRS, 

PEEK, ysn 

Array flCQ«3 


At lha and of any ^tila- 
rndnl, or jn LOAD, 
SAVE. LPRINT. LLIST, 
Of COPY 

INPUT 


SAVE 
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